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spsgjsp jwwb ^m°\ sm^oielsi uiaaa. o r ¥ as 4-si ciissfb a«Hpap >ds^°s aeas, ^, ai hi-hp 
sati upses^ suet aizi hs» stbpa, mass AH ga =gjs_h 30^ ^gy. ojojoj ^0,0, ^ go^ Ap, 
aaoi Afgg 4= aa, &p aas his as. em pss sb 2£ hsoisp as Aj S ^ ui^s £H^» g>b spa fjsoii *si 

SPPOIP. Sig CHI 01 EH bHI 01 ^ LHS2| ohe £ | ^o] ^3^011 D |ai5fb AlZJrCHI AH PSi! 4= 2iQ. §b§t PS& P^0| IHISPb 

ss, ahe^p asgs hh pp ^ai^°s bi^ioi ajss 4= sua. 

□ HE 
SAIIAH 

m gjgg gJ&j-p^ j|d| g H gAtjoii a gf 3o|Ch. HP ?SH3°S= 2IRPPP Sg a |Hj S S3 ou= M = H 

lb E^m StfPb 2PS aj S o| PPOU 5htf 20IQK 

fJH3Pfif 

§™ ib Qgm s^°£¥P i^s as £P£ P2P x r s ojajqh c[]St ma _M 0l g^gm °m. o\\m sp, n^aoi aib 

PSP iSIlP Z1SP SSP QIOIEH* S£ ¥P¥ SPP gib HI S0|« SfbP. gp MENU AHP^b SgPtr A|§0|| 

¥fiti gf^RP SBHIPPAM(playlist)« lSi:P. AHIXISS PP£» SSHAH HPP 32 gt£» »°JSH1 ajoHPHS, 3SS A|gH 

sdi^s sp sb as his §j ahp^« ^nm 4= 2iP @p. &jzioi ass m, ph sup p^pp ib won °i& spp pps 
s.2\j\ sin t§ sippoi @p. p-pah sp sb msh» ej^isfe u ja§ ship, oh^p as pgftt ^aoii oips 

HISS 4= 2IS 20IP. SP H«3 PPPSOI -MS ?nH gfPOIIAH PPyiS S§i PSSS gtP°^ 0ISS0II PP, SSPOII S| 8H aSPb 

§^ &j^s &jpai ^dh a ps eips! pei ahp^ ps aisib sis ^asi pssoi aip. 

SP|, PP28 S8H SPb t£H SI PPS L_yp(. 51^^ mj\ sfe jj| 3 oj g^goil S| SH fllS@ 

gS||0|E.|^S2t DHS&OSMI ^SaSlP. 0| Sga o| SS! ^ 01- ^^OHEI gi2|°S fllEb@P. PS UH CHI 

^2J@ ii 4= Sib SHOII SI5&P. ^P ^SJ@ ^Sb fePI 61S0II □& IHi *«6PI ^1 ShOI 4=iMP0IIAI P39SP. 01 

aasi eas <m £ » ^sspi ^sh ^taet pan axph Bfism, agj sei s>b ^laseoi ^ii4 2JPb aoip-. 

gJS|S| CUSS £P2 &J^g 01 a S#S| 31* py £C | S S a« s gfeQL 0 |30||AHb ^1£IP ate a* ^sb &aa 

<ms°i cuoiEimioi^a bimsp ^ sb sast pioiphiioi^ <m S « &!Bea. aei* py scis s^s acis ma^ aeg^u 

£Q£ H^S SBUIb CHI EhQIOIEH ^^ = ^01 S^EIb SI 3^ eOSlOII 2|& SES| 2Q2 3^ab P = Pb 3!P ^^SHI. 5E&, 

oiaiqi g S ^se, gxi@ ji^a Ahsshoi sb °i^m ^ sib sftshbcni ssb oias g^p Ahs=» an 

2ib afS 2P2 tJSPI 4= gJPb 2011 ^=SIP. P£i P-XI SOIIAH, £P2 §H S^S 2!!5!0)l P§H fl|g@ m±= im §h 

S^P SUPP. PS SOII AH, 3PP 2P2 P^S ^A^s^P aSCHI, 2P2 -ysb S^i S! °J^ A Ji P& flISSfe ^S 

^511 ^ ojiEIElP- giP. 0121 ^01, SaI|2| £p£ S^j SSS MSP Pgfi! ccj= ^ah S L (PL«b P4 h CHI 

P5H 2P2 4!Sg pej^J&P. 

gjEii* ? |H| spa a^jg |^2£ P4=°| SS! fS§ ^P ?|§H SSI <M£( q uery signal)* b^SUP ^A^ §21 ^CHS ^SPI 

^ssioi gj\ sai ajsp pg- s^ei chioipuiioi^ pas §joia°^w *jssp. 4=<y@ ^xhip ^ai^js Ai^g X ip ^sp &s 

SE0IP. S b0K»|AH P4-P sej* py a ah dfgoi 0ISS 4= aUP. 0||« §01. KenyonCHI P §H §3S OR ^SH 5,21 0,820SPIb 
4=ajei Ais^h PPP21 AJjggtioH PPS| AHga nojEonAi Ai ffi gpj. gi OH XI b PS PP aaoi ^HAIPP 2IP. Zl PS, ^§§9 3t°l 
BPISj HHimp- 5||AiPP, SiS ai SB aAHgpi °| SK) j x|g- @ ai S3 ai» W SP b|JH« 4= 2i m EV[ ^^^q. Kenyon SOU PSH 
tag OR ^p 4,450,531SP 4,843, 5625011b PSPII StS aj S ^P XH§@ PS PSS A^IP 3x1 ^ s a3 jp(. 
SAISI SH bW Sad 3HAIPP 21P. 

SSfP ^A^OH PSH 2P2 S^Sfe Al^iyOI C -C.J.Kuo SOU P5H J.T.FooteP Multimedia Storage and Archiving 

Systems II, Proc. of SPIE, 33293, 138-147 111101X1(1997)011 "Content-Based Retrieval of Music and Audio"S| JHI = °^ PAIPCH 21 P. 
I|ah ajEHSS PPP 2P2 mmm m-±nm Sae| ?)|4-(mel-scaled cepstral coefficient, MSCOP PPDIEHS PPyj°SW 
JUttStll, SPSf MPP- at^i ^PDIEHSI PI0|EH^¥P S§@P. SS|« *JSSPI P5H, aigf o ]5H ayx p| a ° 
PPDIPaPP fer^i e 5.|o| U5 o, l HS §iaQ. ata[£| U5 o, tH0] | CHSH ^rjP2i5]| 4S9CH, fepj ^ ax p| o^o 
PPLHb N PSP ffijEHP- AHAiEi DK oiP ¥ ^ N o| bfig yoj ELIbr 2^H^I AfbH pa A10IP ^AfSS PPtHP. 01 gf a Oil AH, fflPS 
^Pa ?II^S P^PI PSH MPIOiy CHIOIEH^f SgPb MEH^OII PSSfOI gfiSfXI as S4=» ¥A|SfSP ^§SP 2P2 ^ah S 
PAistp. bWAISUCHI PPAH, PSSSfSSOl AisjEirp. i^AH 01 gfSS SP» PPSfb 3HQb ESH PP ¥A^S 

a°l§rll SPS MBH — S b^8fb 2011 SgS^P. 

£P£ HHP AH|3Pm, a PSI bP, PP §i 3ah S ojgj. uf S0 | Blum SOU PSH gS@ DR ^p HI 5,91 8,222ffi0|| JIAIPP 
2IP. 0| gfSPIAH, SP 3P, HIIOIA, WX\, CH«= a! MFCC(Mel-frequency cepstral coefficient)^ SS P¥P §§ ^ah 0 | 2f2|o| 

pap ¥PPP ppoiiah *iaa. ^h aigs tjAjgpi o,^ Ap| ^ S oj g^iipp =§p oi¥Pxia aa@p. chioiehuhioi^ lip 

2EI2 CHI 0IP pgJg Ai«gxi SS PUP ^ah mi EH Oil CH& 0|S ffligoj °a1ah()|| p^p S^@P. 
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£Pisi 2g seh 311&P 2P2 ei^j sap east bliss ^s ^ssoi oiis sen una s§, s£ chi bh eesois, 012=1 

UlSt SEIH, gf»SK AIZI 2H^ §J SUP Pill St^OII P§H it«@ £9 §J bl^S 2H^S 2S Id OIS 9301 ^ISfe 3 if 01 StPb 
20IP. S£H 3|ti°l 9BCHIAH, 2f|5±Ej MSB MSOI xHPPP gtf*|°i i|£!0| 2 OH lib 3?, S£HP £11 39 Oil LUSH Stent! gt¥bP 
^=SSt0| gt2@P. 35HH£ 3 22HP ™|EH3| SEHP £II39P I=S ™j0£f S"98| SAfSHI SiOIAH, SsfSf ojai 0 | Sli 4= 2i* 

aoi a. kg si 2tR°i oIoiiah sbsi 4t§Pb AfbH °j*i aiahoii cue sssoi yoi?jp. 

SEH 3|ir°l 9301 2b EE PS snife nSOl 3||<yS SHSh3, SbSI A5HISi9PII StbPb 3101 a. Ely AH e CHI 01 EH tHI 01 ^« 
2b S£H 3|ir as AISSI01 *JA|2t §|b 201 S3fb§IP. 0|2f ag AIAHOIIaH, 4=^ Sfe ¥S 3D 0|&°| EII39P 

CHI 01 EH tHI 01 ^» 2b Ml g3fb8IP. SBH 3|ir2| It S Oil A) 2^ A|2^ Q|0|E|H||0|^°| 331 Oil PP <y«S°^ §3|8fP, 4^St°l 
AlbEE £1139 Oil CIS _2?H|gi90| 3IIS°^ S3fSS|31| @P. fePI KenyonP gtS SESt S &S§t& Pill xHP §|EE?HICHP 
SOS SfiS St P. 

st^sib Afgpb 9ass ss ei^is ana 4- 2ib 2^ asoii cue 22st a-? sai 2bP. 011s sen, oiss 

EEb SOHSE 30SP tEPf aS9S 2S a-?§PHP. AI2¥EH t£H3l Sigi 3i a-?StP. OISS EES SfPP ^MgOII AHS Stt@ 
P¥°l t£H» eJ^SIbPI 0HPS8 2bP. OISP S= ESS IHSOII §EH 3|i=°| gtaoi MI^°J SSP A^CHUH ^SPII SStP. 

^3 s OIS 

PPAH ¥ lt9P ¥ast bS £ilfflP SS 2 2H-=H8 £tb 2C|2 °J^S|b SSi USSfb 20IP. 

¥ it9P PS ^SB ¥£P 1MSOII&} 3ISSI0H MAI2as ^li ¥ Sib SBi 1351b 20IP. 

¥ BE Pff =»g Ell A|2H API 0|y AlbEE LH°| >|°| S.^ 52S¥9°I SSOII 3|^5|0H AlbEES °JA|tt 4= 21b &J^I 

aas iseib 2 01 p. 

¥ ^S°| EE Pff AlbEE SSOI ^§ EEb S£H0IPAM3| ^321 3HP 3SS 2S fi^SHI Sfb &!±l SSi ISSIb 

201 P. 

^ EE PS smo| ^Egod ei s & ei Q-o, AlbEE £)|3S°| 22S &J^tt 4= £ib &J^I SSi flISSIb 20IP. 

g g*S2| BE PS gfo AlbEEDI ^312 SB Oil °l SH &S22¥S AI^UOII HISS 4= 2ib AlbEE 

eiij AI^US flISSfe 201 p. 

as 2i ^Aiie 

OIS =^!2| OISS P4-°l SfBIS DIPCH n!S°l QIOIEHUIIOIA ^°10| ^Oi£! 1^ 2C|2 SSUI i k E DIPCH Sii &l^S|b it a Oil 

°\m itaaa. chioiehbiioia ^eis ^&joi »oia dipch ma°i ^s ?ixi°i ^g§ ppub ^mumrmge^mtm s&stp. 

^ailll StS DIPOi ^SOI P|0|EHb||0|^LH£| DIPCH HIS (?l y (winning) DIPCH 1118031 2°S Zl^ElbPI, 0I2°I ^JiB^Bi 

6taS2i ¥lxlb ^§S2| S3H°£!M°| ^tCHSei 91X1011 3W3II 0H§@P. 2P2 KUSI 3?, &P| ?iy 111^21 S3iS&!m°| AIZI 
HSPI S3HM&IE£| AI21 SSI2I DHS@P. 

£Pi stas b^ asp Ai^a^iAH ui^sswi ^ag3, gtas as°i ?ixioiiah°i e ahie°i a^sejs* assib 

□I 01 EH tHI Ol^i UH CHI DHS ^JiB^BM ^3§lb B3II, 9IXI5J- S>IH&!e» 2b Uh BJ ° I 91x1 AI0|2| EHS3^« S^SIb 

B3II, SI gSSI ^oj ct] g &3) p f aa^jo^ Aj S ^o M DIPCH EISS ^ISStb B3||« SB&P. &P| 4=°l 

^ss°s aeab a§an 2b eiejoi 9iy dipch umB y^o. ^oj as ^ m ^ umm ^ mm ^ mL[2i ya = tug 

StDIISI S2£¥9 ^SEE°| P2<!i!0ll □§[ ^3)19011 ^9o|b 2S MSSIb 20IP. *[ -^A| Oil CHI AH . a? 4=°l CHS 93)1* 

2b DIPCH HHJg ^IgSIb 2S fePI DIPCH EI^HI II 1 AHbAHIMSiS 2^i§lb 2S 4^tiP. II 1 M—M\B LH2| Ul^S fePI II 1 
AHbAHimon o| X | gfo ffl oj Ha Aigg » B0 | bP. ^IS *tse ^Uf¥°l ^IS & i OIS AH^S EEb aSCHI 

SI& ^ni4=CHI 3|SS|b 20| Dli^SIP. fePI II 1 AtbAHIMOHAH DIPP EI^OI ^£|I| Sb PPII HI^SS S3 2ib II 2 

ah24ahie 3 ^ gAHsia. mei-os, &pi eiijss & BC hi °ibh b^2i3, &pi bwoii pp- s^@p. s^s xLh »j oi H jai ih sesci. 

as LH21J ^§f[ ?|xlP &PI SSCHI PPAH AI^^°S 3||iJ;2lb 20| D|i,^SIP. 0|2| ^S II^ 3lbSI»l 3)I^S 4= Sib 9lxPI 
"aHEEDIB(landmark)"^ S£!P. g^MSJmb ±A>S SA|2|b St 2! 20| P^tSSIP. 6} ^A| OHCHIAH, 22°l S3HM£!mb 22°l 9lx|CHI 
2J3HP fePI 9lx|S¥P ^2 £°22lb P4=2| DIPCH £§S2| fg§ PPtHP. 

2P2 4§S» 2J^S|b itaoi ^S| ^SSIDH, 0| 39, ^S ?|xPI 2P2 SS LH°| PgJ5°J^0IP. OIIS SOH, 2P2 SSP 
A^lg tp b(norm)°l ^¥ il CH St Oil AH 33H°I pgJSeiM3| ^atlP. S3H°£!Mb 2C|2 ^S°l &J°I°I b^OII °I§H Wsl 4= 
&P 4§S2| AI2 2 SOU gH&J 20| PitSSIP. 93H^&!^2| MBII^b ^po|A S3H^&!^, 3 P APOIA S3H^&!^, tPC 

3114= , 3114= 2 ^isna nap 4^4= Sboi stp. 

¥ I'gg EE St fePI SSi MeSPI 9I& Alr2iJS IISSIbQI, &PI Al^iyg 3j|/4g^| °| & £H£=DHJ 31JXHI (object), 

S3HM£!m« 3|| ^SP I 91 St S3HM&I9 ^11, fePI DIPCH H|giO|| CHS! mm 9lx|2| g3HM&!MS SSSIb CHI 01 EH tHIOl^ a&J 2 b^l 
aixHIS S&StP. fePI 2!ixHlb QIOIEHUIIOIA LH°| DHS ^J\B^Bm it25l3, OHS 33IIS a^Olffl, fePI OHS 33IIS b^g|P 99 

dipch im ^§is°smi fePi gtas ^astp. 

EE St ¥ ^gS g^EHOII PSt 5!|AHI23I 3lbSl BBBLE 31 °j SxIS IlSSIffl, fePI 5531 31™ Sxlb fePI g SEH Oil °l SH MSS 

¥ sib i^3gi s»si -?aasioH &pi gtaoii oist sa°i as &3iis» 4=astp. 

EE St, ¥ ^gb P¥P 2QI2 a&JS CHI 01 EH LH 1 01 ^ CHI SSSIb £taS 1S8IDH, fePI Sab 22P II|gJ2| ^S 9lxlWIAH2| St 
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Mm°\ species 3ibS!s 0311, mmsi specie, ^\mxm nisei lhoii ussib 031s ssea. cnssib §;hh&!e, o, s 
a! *iHiib Epsas ia§^ &pi chiepoiiah aagp. eps mgi m°i p^ep^ b sib &p ?ixib ni-aoii tap ah oh 

IH^S 4= Sib 201 HHf*!SIP. 0115 SO], P£jE°!Eb EPS niij°| Aillg Lp b°l =fOI0||AH iias 4= SIP. i!bP 3?, bX!P 
21£! SOI b!^*!§! ^2f°| g:HS&!J=b nig e uHo| n |gJ°| Pb°l j= SS PPtHP. 2C|£ ffli5] Pill bs HP 

Eb £!°l°l b^1SS¥P 31^3 4= SIP. SPS&!E°| i^BIISb EHjEg liPOlE SPECIE, HP 6P0IE SPHERE, LPC 314=, 

a^, b nsb aizi 0§ ms°i spe&!E£i pgf& ^is^i ass ajjuaei spa ai^ii ass xiiseip. 

£0O| 2|Ch5h 

E ISAfgE aSS Pb!S!b b HS°I a-HOII CH Si S§E, 

E2bE13 SSi SS8PI b.6! Oil A| 5! 21 bb SSP AIAUP M^E, 

E 3b £ 1 °| SS01I A!SPb A!bE pg]°| CHI 0| EH UHI 0| E SPS bSS!b &S°| s SE , 

E 4b A!SE SiOHl CHSH 3lbb &HED!B£! SPECIE* JH^SS LIPCHb EB, 

E 5b A!SE SiOHl CHS! L4 S°l BEHM^AH, £!!ED!B°| ^ajS PPlHb EB, 

E68E13 US Oil A!bb A!bE HH1 °l CHIOIPtHIOIA SP» b£SPI ?IS! PS ^AIOIIP SfE, 

E 7A-E 7Cb §§S SI 2g@ SSSOI SA|@ EbEEBg, 

E 8A-E 8Cb E 3°l SB°I D!EP S °! PEE, S0 AHIb, S£J PEES PPPb ES, 
E 9A-E 9Cb E 1 o| &H o| aho, gxe s H PPLHb E0, SI 

e ioa-e iocb hpiiii ate AibE ssp s»st ^ §a ^p a@s 44 upmb bSEoip. 

CHI 

b iSS PbP HPS DIPO) Uii SSSIb CHIO|EHU||0|AO|| Hlgb £|°!SP □ I PI CH SSS 0^S!b ^g0| XHIgbP. b Hgb 
Et! b gfg°l 9J^I aSS A!g§!01 S3!*j°! 2SS SHSSIb CHI 01 EH 01 ^ *»°1S SSSPI bt! SSi fllStlP. 8PI°| b°lb bE 
2QI2 CHI 01 EH CHI CH SH eieSHIb, b HgP ^gb ^A§, EPS, H|C|S, 01 PI XI ft! DIPP SEH°| OHPii HPDIP0H°| l&E 

ESSHIE 015! Oil gfSPb &b Eb SW°I DICI0H mm ft! DIP CH ^»0|| «SI b 2iQb 31 0ISHS b 2IS 31 01 P. EPE°| 3b, 

e w§b oiis son his ss, ohibh£| eso[5. ch^oi aea hehi!, a»a, aizi sh^, as gn°i pin ^011 °ish ^asib kb 
aia°i ill ai biiMi 2H^s sssfe siif ej^shbcii =si sssm. spi °i ^»i& a§°§vg s^smib tdhah- aoi, b iis 

0|£f ^b S3 SI-CHI A-H 2ibP, E Ol^b 3||^@ ^S^l H¥bE}0| 2H^« 2Pb Sb£fE 2H^@ S»S| e!*l* b 2i^l 

tcHboip. sa, eef Eb ois°i atfe sssfb a= sps^h b as oil °ish 4= sip. epe as°i asiisb 

PISSS get, PP2 gf^ ng^g □! SOI 21 P. 

b SAIIAHOIIAH Afggfe Idl-E-h aoi, £|°J^°| DIP OH SIg SPIOII SSSb d|£| &b Pgf& S2S°S¥EH ^P£! gJ°l°l 3^1°) 
DIP OH CHI 01 EH °| /HIEBSOIP. oi^IS ^15PI ?|8H, fePI SSb b HSCHI °l SH &ja|4Jb DIP OH H^°| ^bb°l 2^(rendition)0| OH 01 
SIP. ojei^b DIP OH SUg gian£| BIIESESAH ZlbS b 2iE, S«b 3 SUP PI52S °l 2H^ H/Ib SEH Eb 2bEAH ^bS 

b SIP. S&3ES, SIS oiai^S SbbOIIEl PSS1P. 0||« S0H, CHI0IPb||0|b CH CHI eja|^@ 5bWP EEH g 10S bbOHl 

ch sh ei^ioi umm b sip. &j^*Jb ^jpeis ssspi bi§H "E^"oiPb sp^^ Aisastxiei, &pi euppb aati si(p§oii ass) 
oi giona b sib a°i°i ± a im b sip. e&, &oi sioi 2012 ^ohi was ussphp e^ohi ^AHib* sip. 

e 1011b b ^s°i aado)°i em tmm ^h^^ee ^ssfe s^eph eaipoh sip. jwm^zi e^iib spioii &ahi§i asaa. 

aa = o|y qipo] W ojg Aigsm, dip oh bs^ei ?ixib £i&is°i as°i sssi s^seis2i 

^cRei bi xi Eh oib hsspi DHS@p. sieis asoi &h^i(i 2)chi ah s*ie 01*. gHEDha£h s^he&ie^i- bjikmjoiiai ^i-tibP. 

&HEDHBb &M CH°| b§ ?lxl, OIIS iO| PSS2JS0IIAI ^SP. gHEOfBi?) Si LH °l ?lxlb Si IUHI0H °|5H SSPb 310| 
Ufifxi^P, ^, aS£| ^SOHI PbSIE, XHa Pbtl 31 0| HI SIP. ^, b^tl &!ED|Eb EEA||b3| BbS IH DIP bHt! bSOII CH SH 
3I^@CK b4 h °l gllEDIBOII CHS101, ?!!ED|B°| bS Eb EHEDIBOII AH SS5| SIP 0|^f°| ^§S =SS|SHb S3HE5JM3H glPSP. 
eHEDhBOHl CHS! ^S£| bS^b A!gb g^HE^l glBCHI £|§H §£|=!P. H¥£| 9b, ^§01 &!!ED!aO|| g»S| PSSHIB, 0|S°| Eb 
0|^£| SHEDIB^I CHSSHI &b Sb, ^Sb &!!ED!B b^fOII Sib 31E^ Zlb@P. PS 3b, ^§b Pb°l &J2t! @!ED!B0|| 
CHStlP. 0IIS SP, EE S^HEgjEb bI!HH b S1E, EPE §7HE&!Eb ABEg 4, oio D ^, 0 |D|I| gTHE&jEb 5!E 

RGB 21 a b SIP. E3I(14)£| 2JH£| S&l^j&J ^AIOIP! 8!P0HI SSPbCHI, 6!Pb @!ED!B£! ™3H^&!E3! bx!^|E^ 3H|A!£|b 310IB, 
Pb SlPb 0IS0I bAIOHl 3||bElb 310IP. 

031(16)011 AH, CHIOIEHtHIOlE S0(18)OII HSb DHS S>IEaiE£| AIIESS S^SPI ?IS!0i Si S?HE&!E3! A!SEIbCHI, 
CHIOIEHtHIOIb S&l CH CHI AH DHS S^HE^b S! AH|M°| DIP OH E|gl°l ±\mn S! £!!ED!B£! b^bP. B PS, Si a!EDhB(B3l(14)0||AH 
3lbS) S! bi!b S3HE&E3! 3lbPP Sib H!i! &HEDI3H sssib CHS a(03l(2O))S SSSPI ?ISI01, SSb H!i! ^1»£! 
&HEDHB 21°| AHim^l AHSbP. B PS. B SP-0HI PS □§ fe^OI E£H ^SIICHI °|5H 91301, ^5 h °l "^S ^Ibt! WaOHl CHS! II! S 
aHED!B£! Si @!ED!B A!0|£| CHS b3l£| AIIE3I S^bP. El^ gHED!B£! Si gHEDIB A!0|£| §l§ ?ISH ^^£1 AHIb?! 
E3HybP. b, @!ED!a &°\ A!g CHS &3IPI ^ISPB, ^S^E^ ^fapb &°\ 4=011 PPAH &PI AH|e?| ^IbbP. SIS S!3I CH CHI AH , 
Kb b£| CHSS!b SS ¥1x1 £1 mm bxP! ^^ajo S E| S ajs SS^|££ ggl b SIS ttH, CHS0I ^St!P. 01IS BP, S! 
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Mm°\ chs &m ^ssfe ob£i asaa +5% se asib gb, ens si AiiPb Aj«^o S 2 o S 

y?aa. §g, s°i°i ^is shs epiia <y§is b sick as bb ^boh, ^ DHb b°i ^1°^ aaab chs sb 
Ai|EO| i|H»b B3II(22)oiiai s^pp wegfe ?iy ma ^g»om. 

01-E.H chi bA^ sgEib bh£h 101, cnioiEtmioi^ lh^^i wmsi°i b°i mn&m diais-ib aip ggoii °ish °jajoi ass 4= 2io. 

Pit OHb b CHI0|EPHI0|PCHI CH 51 AH P h§«o £ ^A|2I°S °i^0| ^SS 4- 2AP. b, °Hpt°| AIZI XlxHIP £§S0| <£OiM CCH ^801 
2J^S 4= 2PP &PI |gg 5-104 §E SEb 1-3S°! gS AlZhOII A48I01 AhSES Ajyg tt 4= 21 Q. dHh3& ^AIOIIOHIAH, SSOI EHPI 
(12)011 AH S«S HH gHPPUP SAP&!S g*UB3||(14))0| AjAIZhPP ^S=jCK EH0|EHb||0|P PSI(EMI(16))b A di gPHP^PA 0|g 
AS8PI ^ IH ^SEIB, 3 CHS a^h^h £!S PS 5P1I Oil □8H 3P)|3°S P3Hy@Q. HI- ^AH £DI BP gfS°| EHPIA B 1011 

ahips bxh^ej £t saog^i oma sai chi rjchpp. &pi sas §ipm eusa pb^p^ sii&ai, AisAPh ass 

AHISSPP AISP Ql 01 EH mi 01 ^011 &je|^@ DHS HhfiJ 01 bSEIb SOIIAH biJohQ. 

sg ° §A o wog goLBi aipsoiiah°i pm^ich am°^ ^msio\, &pi y-s°i ?hh e^isb pmm?hioh bs^ah 

AS SS^jBP ^S@a. II- 5.h AH b &a§ ^SShb AlPUb sHPOlUa- iPHP&ig 2"xHI. °ie|£J=! CHIOIEHtHIOIP a CHIOIEHttllOIP 
^i&J °l 3^, CIS 5PII°I JUtt, Ay H|gi°| ajSS flSt b*! ^HIS SB^ SPS 4- 2AQ-. bXRP SfJEDPUP SAH£!g°| 

3?, &PI gHPOUP SAP&iS 2HSIS EIS gHPOHBI 3»*||°J 50^ ^sj ^ o, DK as aij XHI Oil CHtt SbEH S§ BPA 

SIU OI4r°| SSEH°| CHIBEI0H XH&EIB, 5IU 0|&°| ij^EI B^AHIAHOII °| SH Um&Q. gh aja|0||0||AH, BB 2«Hlb 2JH AB JH2J SbEH 

Pb as abbeiioi^p ib &g j gSEI ai^hoiiah &i zssei. un,^t[ ^aioiioiiah. &pi sgg §gf xhei sx|(cpu)°i 
m§?j ? j@ sbh^ehoii °ish ^seischi, cpuchiahs ^hssi ^els b^spi Asm as ^ss?iich ^uph as m^ahiachi °ish 

^S@EK [i°J°S, S^SPI A»°l SS°I LHIMA3S naiSIEH, CPUb Sb A^m^lOH ^XHI °| Ml^S 3hS 4= 2iP. 

OIBHSt W-Xm ^SCIIAH, CPUb PI0IEHUII0IA ^2J°| M—M\^.M g?H, 3 »AJ°| D|E|CH mm°\ M—H\^S S^iS SfbCh 

m ggo oiojo| s gt h g^?1ICH AIAUCHI HI&EIII SfXIE}, bS SSEH A|^S(30)°I Uf^^jth ^A|0||°| ^3j|3ih SL 2011 31^25 
agSCK A|^il(30)s cm xHEI bHA ?S(34)0|| °|SH 2133 £|^A 3IHJ- HSAHI AH(32a-32f)°l S EH ^ EH 5Eb Beowulf gEH^EI SSI 
i^S LHMA3 C£b 0|S°l SSXHIS S&EhCf. 0|2f giS ^SCHIAH, PI 01 EH bHI 01 ^ ^2JS SEH^EH°| 2|0HSL §m°| 

tE^(32a)£| RAM(randon access memory) Oil USEICH, STH^&l^ ^ahoI 0H^ 1|s^| 0 |¥0HI|E^ Sib 31 0 1 HI^bP. &HE1DHJ tEE 
(32c, 32f), S^HSgJg tEL(32b, 32e) S! 31 ^3«y t£(32d)2f ig QhS ajUIOII CHSSfe Jjl^i Jhb& EEig CHI 01 EH bH 1 01 A ^2JS 
IlSShb tEL SLb tE^ft(32a)Eiil S^S S3 RAMS 22S SHI S^bQ. HI- Eh AH 2|2f°| CHICHI &S@ 3||<y 4=b fflfiOII 

aa/H s^eioh, sm°i mw\ e^oi a^ixi as* u 4= sjci. pbhhs 3ntt msABb ^ssi sisia 4= an, 01 s 

?lbe 311^ 3H§ SiiS AhOI CHI EI4^°I SAI SSg ?3IS xHdlft 4= 2iCK 013^ Kg 4=°l A^XPh &l^S flSsPl 

^H°l 3 g2« 4=<ySfe SS« ^hSSPI SOfe 5!0|| ^=SHK 

□ ohEjoj ^Al CHI CHI AH, S°|£| ^Ib^eJ ^IHPI DH^ S^5h3ll AHS a&Elb UDHXIb Q-5 ^XHIOII S^SPI 3&EPI SsbD. 
01l» SOH, aHDHia S?HH£!1 2«AHIb UDHXI ^HIS¥EH g£|^o£ b£|@ AxICHI Sf^tt 4- HQ. OIS^I Sm°| *J3IPh 

&HELDHJ 2\ S3HEL5J1 2HXHI3 >HS S*J iiSAHI^5J-£| aStt 3^0IQ. 01 4>£0HIAH. gNHDHJ^ S?HEL&!g ^xHlbr OHM SOH 01b SSI, 
WAP(Wireless Application Protocol) MEf°H , PDA(personal digital assistant), ELb £E|Si ori 2 o| g^OiejE B^3|2f iE h & Off 

si^ b^pichi Lisa ^?|5joi sfP?Hion Etb ^elm?hiohsah ^shisi 4= sjei. sei* ^yg ahui^£| ^b °jEna! pi^ acia 

AHbl^OilAH, gHELDUJa § J] ES 1! 5ijXHIb DIOIB^^MM DLL(dynamic link library)2| ^S- ^°m?HI0H SBH3-&I eg SEb UBS 
ii±M?J|0H AHIMSAH SEI0I21M MEI^AH OH SSI 5HI 01 -63 0|| mWSM ^ 210. OIS ^A| CHICHI AH, 6j S S s, g«EDHJ K 

S3HH£!1 SiiXHIb AHtJ|^£| SaO|°jM 3ti gEhO|°jM B^S &HELDP32I S^Hitam SSSfb aa|@ ajs ahso| ^ah 

fi^S AH UH B92S ^6JS|P, AH UH P I- 2J^S ^SttP. S!AI I« 6JS(raw captured signal) □6JCHI 01 fl^S AHbHS 

*<MSfb PHI 01 EH °l 901 500 0|&ro| oj W Argg, g^goH OISQ. 0|£| 18 §Sb, 01IS SOH AHHH^ £!#E|b £P2 

Alga &3WI SEb OIS PH<bl CHI AH EH ^ ^ ^ XHyS SSIAH 4JA|y°S ^aj S - a cK 0I2S blU^I ^b 33| o| EH^^Sf 2t2f°| 
AISXPPI S3S|b SS LHI^°|3S SSHAH b I'll ^SSIb 51S 31-SSPII &P. 

AHbEL QIOIEHUIIOIA EH CHI °m&<B £E|2 II|gJ3 2E|2 gii STiSfOH fePI gfSOl ^A||S| SSI 510IP. &P| gfSb 2?H°I 
ggA6r Sb, = AISE QIOIEHUHIOI^ ^ °J P^3H Si °J^°S PSaQ. 

CHIOIEHUIIOIA Aijoi 

AISE oj^HOI aSEPI SOU, 3HS& AISE QIOIEIUIIOIA ^2J0I P^EIOHOf SICK b S All AH OH AH AISEIb tJI£l 101, 
QHOIEHtHIOI^b S°l°l CHI0|EH°| °jeiAi@ S&OIB, ferg^o^ 0 |g Ell 01 EH bHIOI^OHl AHIStEl Alb SbP. CHI 01 EH tHI 01 A S2J0IIAH, 

CHI0IEH£| fii^l AHS ^^EIP, ?Hli^2l S4iS0l 33 CHIOIEHis S^SPI ASH AISS b Si EL AISE EH 1 0 1 EH LHH 1 0 1 ^ S°Jb 
ai^y°| aoiEtEHEl ELb 6j^i@ SS°I HIS ELb Slisgoil CHS AlimS S&oPQ, OlSb SS, S^t, SP, AC! 3|S(sonar 

signature) SEb EIS 4;Elis 5S1 bSl 21EK SEtt, a|^£| BllSSb P^tb Ah, ^ sound_ID» S>bEK AISP QIOIEHUHIOIP APHIb 

aisyoil CHSi 2EI2 EI^S &IEEA XH&tt Bflb 2JAI2J-, Ehff 5°^bEH £E|Si UhgJS S^SPI ASH soundJD^ AISS b 
2JEK AISP CHIOIEHUHIOIP ^°Jb DHb 3H AH , b^Ei Pb b^J^ 3H2| nhgJOH CHtt S2JS ESS 225 gRSCK AHSb £||PgO| 
CHI 01 EH bHI 01 P^ ahoi on f-o^^ ^PEIb SOI bUr^ShQK 

1 1 Oil Oil PPAH S^i Abtl AKSP CHIOIEHHHIOIP ^PJS b^SPI Att ^B(40)£| M^PA P 30II PAIEIOH £1CK 0| 

41AI01PIAH, SHHDIBA fflU HIPPIE), B PS SAH&ISA gHE0|B£| 2 U J BEb Bp 0)1 AH 3||^@Q. & bO^I gAho, j|ai S j m 
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an s^th hiei soi, chioiehuiioie ^eis e^spi ?itt □e.^ej ^soi 3ehi 4= sack ^si, spi°i as esiss &m Aitfoixiai, 

EE! Sg*!£E S^EIb CHI 01 EH bHI 01 ^» «3§hbCHI EgOl SEh. 2§0| CHSir°| CHI0|E|tHI0IES¥E|°| AlbE 2J6|0|| 

eflth bis. es^ei QioiEimioiAse bsoi s*<ee xhseioh 9XJ\ awe u\nm iie3hi s^a ¥ 21 ek 

AhbE CHI 01 EH bHI 01 ^» °JS|£!8h3| ?|6H, 42S LH °| 2|2t°l ai39¥ 2|2|°| sp£ nh^CHI CHS: ^&18 ^SSfe SiEOHJ HI 
§71 HE!! b^!S g>3H @Eh. E 4b &HHD13(LM)£1 S3HE£!E(FP)3h 3)1 #@ AhbE SH3S°| i¥l LI El tH El. £HE013b 

AlbEBI m% E°]EO||AH g^5h3, HhSiEl AI9EE¥EH 25^@ AIZI B?|°| 2iS gpi, STHESEb US aHED13 Eb 
3£0||AH°| AlbE°| ^§8 LlEltHEl. IhEhAH 01 (yA|0)|0||AH. ^9 Ih^OU CHet 2|^°| gHEOlEb 2SS12, §gJ& S^ng!^! Bij Elil 
Eb Eh¥°l IDS) LI Oil AH 01 EH ffl 4= 2iQ. 

& 311(42) on ah, AibE aiEgg- a ^°h aiEg lh°i =^gp xh^ 3)b& ?ixi» spi ?iet u js§ aissioi £heoi^@ei. 
ufafEigh BtjHDiu oaie as §j lis aji^ tji-yg sh^ei sxhohe sesie AibE aiss lh chi eise&ie« diud- 4= 

2J0H01 it Eh. SEDhtJ g^g o h BJH CHI iSSfe 93HE&1E EEAHEShb 3HB3EE ¥3ShXIBh ?Xh°l SbS SI3S1S13I ?|5H 

^Sjg 4- °iQ. aHHDlUOll °ISH S31E&IE31 xh^OII 51I^EIfc A)SE 9I3S LH£| E1£JS°1E£| EIEE {landmark k }31 ^Cl. SB 
&HED1U asg AlbE ai33°| Sg °f 5-103H°l £HE0h3« OhU&Eh. SB. EdEDhU i)Eb AhbE EHIS9 LH°| D*!E°| gfOH II El 

staaa. 

&HED13B 3)|^5h3| ?|*h Ehgfth ShSOl 3)b&CHI, 3 eg gmSOl ¥ S?|0|| E&ghEl. ¥ ^g°l £JiE0HJ gm» 

4)§§lbCHI AlgElb ^Sth 3|ir3 EEAHIE31 g bOlOH gX|E|0) 21°HS, 9A||5| *)§E|Xlb Si 20IE1. Power NorrnEE e= E1£! 

zi0th s^heoiu 3isfe¥ ai^s°i eg ^i^sh Eh°ja°imoiiAi ^ai a?H« ^ch^s -a§i§ife soiei. oias ^§§pi ?ist 

S1L1°| SBg EhSS 5j a S^SUl SEHg&°SW eiiaSHM l^Shb aOIEl. ElS ||g ais°| Hilbert g (quadrature))* 

^l^gie, Hilbert HS°1 XHI3°I B5I21 S ED|°| S« OlSShfe 30|Eh. 

@ieDHJ°| Power Norm Ahge <M£°| 2h£i!&» SfeQI EMOI =!E1. Pov/er NormE ^XHIS p=2&l 014^ ^"^21 

^^Mii Lp ^(Spectral Lp Norm)°l ^S=h S^OIEl. ^B^&l |_p feg Ahge ajsi [[hg 2f2|oj AIZ1CHI AH Hanning Windowed 

FFT(Fast Fourier Transfrom)S SSHAH E+AIZf- ^aimaa 3)1^©°^ 3jia@Eh. bhS^Sh ^AlOllfe 8000Hzo| gag tH|g, 1 0243H SS°I 
FFT ^aigj AIOI^, 2|3|°| AlZh AElOl^ai CH& 64DH ^S2J ^e^ 0 |ES AhgghEh. 3 EhS, 4 h 4 h °l A| 2i AElOI^Oll EH SJ: Lp k0| 
&g°l aCH^SI p th XHI^°l S°SJ« JHI^EIB, D. EhSOhl ^ajS|o^ p th ¥S?h 9ISH5IE1. &P|& b!21 SOI, &HE01H31 AIZJ-01I 

□a e aaoii me at°i ^lh^eeah ^^sq. Lp fe ^goj a ^ap h E 50) | eaieidh, =s& aise <msoii una ai zj- °.i 

B4»SA|2| L4 te2| EBhSOIEl. ^CH^OII 2ife S^g £HEDh3°| ¥|xl« UEhtHQh. 

p = oooj L cofe0l ^XHIS II □ M0IE1. k°| 3te *Eh0l^0llAH£| 31§ 5 ^ajMg ^^°l SQIStOIDK 01 kOll 

°ish aast 3ED13 §j gjset axni ei&! a^oi oi^chxies, s^ohi sa. 

□ eiES, "lEI-AElOI^(multi-slice) 11 = g ?HEDhat AHSS¥EH 39 }rS°l EH^OIIAH ^aiMg ^S°l aCHSi°l p :h 

DiSMsm, &m 6eioia enroll ei4^i ^eioi^s aai &« 4= 2ich. 01 &°i =pia» s= h fe 

OhBH CHI ^SEIb hJlEl SOI SEI-^EIOI^ S3HE&!E°I Hhx|£| Sl^iSh^h 3h^gh31l @E1. 

&HED1331 3|| <M- El a, 93H(14)0)|AH 3139°! ^^°l 5!!EDh3 Eh°l E&imOll AH S3HE&!m31 31|<y@Eh. S3HESmb lP2g 
E1SE&1E egf lb 35:011 AH aiSgCHI 2ib th AHIE£| E^ohb St Eb 3t°l MIE0IE1. SXH°I Hhih*i& ^AldlOllAH, ^^£| 

S3HE£imb E14=£| 5HAI &4=(hashed function)2J §1L1£| 4=£| StOI Ch. S3HE&!m£| 31bth EhEJE^b ^aimg *EhOI^ 

S3HE&1E, HEI irElOIA S 3H EgjE, LPC 3||4= *l HA§I 3^1^ SOI 2JEL gs, 5HEDI3 bJSU bJS ^g£| l§Slb 

°i°|°| E1EJ£| S3HE&1ME ¥ S?|0|| ^ShEh. ™3HE&!mb E1EJ£| EIXIH 6! a XH El Eb bls£l ^nh4= S^CHI £|SH 311 <yi 

4= 2iEl. 

^BlEg AEhOI^ S3HE&!E« ah^S13| ?|8H, 44£ &HED13 EISEojeo, e^oilAI ^FLh4= S^OI ^SEIOH £|^£| 01 EH ^SjEg 
EI3S ¥»&EK S3HE£!E as BXI 319 gfgh ^ajES E|3^ S1L1°| ^Eh4= StOIQ. 0|£h SS BbSh H|3°l A1SEE 

E0IE31 2ib 3¥0||E nH ° °fa§h &J^0| 0I¥0H£!E1. 3 EH LI 4^H14=£| ^S]Eg ^E10|^ S3HEBlESg 0IS0I 3^S1XI SPI 
[IHbOII LIS S3HE&1S aSHEh S^i SX|EIE(false positive)* «S§hb SSOI 2JE1. SX|E|E°| 4=b 23H Eb 33|°| 319 

9& rb^Eil U|3£| S4=E 0I¥0H5! g3HE&lE» AhSSEEW i,^g 4^ 2iEh. 3 EH Lh ¥ HIE if eh ^^Eil III 3 3 h SSQ\ 2ib 3? 
3°1 iigXlS^¥E S§i ?IS ¥ 2i« Big Sb5| iholXI 3?, SsOII DHo« ELI LH EJifS ¥ 2iEl. ¥, 3Hbl@ ™3HE£!m 

*^si ma 3hk& Ehs sesi aashxi as ¥ sia. oisoiie s^psie, oi 3¥£i ^b e& aagia. 

S¥ AhbE°| A| Zl &H£h« 0ISS13I ?|ShOH, 5h AH|E°| AlZh EE61!« ?!!E013 E1°JE&1E01I ¥3hB°§*H *h AH|E°| E1°J*E10|^31 
199E1. 3 13011 LES ^2t°l ElS^EhOI^OHIAH, ^ajEg ^EhOI^ S3HE&!E3h 31l^@Eh. 3 Ehg, 3 S30HI E1S S 3H E E §H°I 
AHIE31 ShLh°| aE|s( mu ltitone) Eb SE| iEhOIA S^IE&IEM SSSh3| ?|5H g&@Eh. ^°| SE| iE10|E S3HE&!Eb SAI^oj 
eSh« ¥^!Sh3| CHbOll B^th E^Eg 6E10IE g3HE3JEHEh =^ShO|, 0 h B.H CH I SSEIb LHI 01 EH tHI 01 E S^OIIAH EE! ™S 
SE DI1XI31 0I¥CH£!E1. ^fi¥ 0|S°l 531=1 3¥S [CHbOll 23H£| Eh°hAEhO|E£| ^¥CHI 2ib ShU°| J[S gfgh ^iajEg h|bE¥EH 
311^=1 HEI 6E10IE S3HE2JEE °l SH 0I¥£| CHI 01 EH UIIOIE ™°1 2^0||AH EE! M1E3HI 3H^(o t ]oom i^) £ |x|n|, gCHth SMOI 2ib 
3? &J^«0| E1E °m@Elb 3i LlEltHEl. 

□ &IEE, ¥0HS Elg1*E10|EE¥E ^§ih EE611 Eb EE611S* AhSShOI SE| 6E10IE g3HE&lE« 3j|^Slb EH El , 31B°| 
£Ei!!S0| AlSi! ¥ 2IE1. AEIOIEC^I □& 31H EE-itlg 93HE&IE0II □& "^3H (anchor)" gHED13E¥EH£| gj°|°| EE61! S?l 
LH°| 2J1ED13, Eb E Elg°| &HED1301I CH& EE^OIEl. 01 3?, gHEOhES AhO|°| ElSifE10|E31 Eg[ Elg ¥Ul¥ SEE! 91 



2010/1/6 



6 / 30 



WIPS PIView 3.3.4.4 



5j?|H£!SS °J3S=!P. HQ BIS aHSS S3HH0^CHI ^3rfiESW, OISOI HQ 3S5I31I a OH QWx\J[ iJOIbf 3fg£0| 

sioiaa. 

A^Mg SbCHI ^ ^ h SH AH , as ^Eg ^g 0 | ^saOH S3HHBIMSAH Argil 4= 2ia. LPCdinear predictive coding) b^!S 

niafif as ajsoj ^s^jo^ on ah ^AH-D h omEi ^aimg ^ss ?§ea. lpc^ pub xhei soichiah m 

SfBlII 21P. S HtSOII CH5H, gflrSrS LPC 3^« ±»0 8H8ff°SM| &HE0I3 ?Ia|CHI 330 EH firCrO|A°| LPC 341 ^ h 

SIHMiJEEEA) A1S1! 4= 21 CK 

SAEH1 314= b ¥3I3°| SjESAi =^B| Eb SfS ^3|2f g^oj ai S oj Lr ErLH3| ?ISI ArSS 4= 21 P. 

AHjy.EEa S ah° axis <ys aHbi°i sor-oui a gfBin 21a. s as 011 aim 01, Q4=°i ^i^^h ^ °j chi mm sH&aa, 

S3HM£!i=^AH A|g@CK 

3!HDh3£f S3HE0M3H SAIOII 31|Ahg;= QS <y A| 011(50)31 E 6011 EAiaCH 21 CK E 3°l 0311(42, 44)^h 0311(52, 54, 56)S 
LHaHISP. 01-B.H CHI SSab P21 aoi, Pg XH0°l S40 r 03)1(52)011 AH AfgE SHag°^¥E| 3(1033, gHE0|3(54)2|- 9 3HM&!M(56)31 
&3I Sf4^¥EH 

e 6°i ^Aioii°i sm°i ^ ma chi sj.ch ah , &HEDr3£ r g;HH&!mfe ai-^e ai3g°i ^»§£3gog ?E | 31100P. ^eee-^^ 

A1SE §J SS HBIIgfOI ^mgCHI °]S« S^ab AfgE 3I3SP AI0-^Hf4= l^t^S FFT(Fast Fourier 

Transform)* AfgtrP. &3|§! ld|-^ aoi, dr&*!i! UkW\$= 8000Hz°| A«gg b|g, 1 0243H S8°l FFT EEHI°J A r 0|3, 2f4 h °l PS 
fteE r 0|^0|| CHS- 6431 SS°| AMP0IEB ArStrP. ^3||3h E 7ACHI EAIPOi 21P. ^S^S AI0OI3, 4^^S 

340|rj. 2f2f°| £aH30 FFT EEHI°jO| A|0s?» PP CHSSfe g!Sp3|l S'Ji SXISfe 4=3 °S 3SSP. 

E08 2t A|0-^Ei4= E°1!eCHIAH£| CHI LH XI SES PPLHfeQI, E0P 0H¥S g^0| HP kS CHI LH XI BE« P00P. 
i»M3|2 2C|2 0S xHP°l SOfOUH if gfPIH 21P. & if 9 Oil CH§H, s^lEP32r §3HS&!Sfe E 7B°I A™ m^ngOli AH SE^ 
SAIS, AH]MS3a°l ^01213- as SsSES¥EH ^CH§ 4= 21 CK 0)1 • SOH, 2f2f°l n|3°| A|0JJ r 4^Hf4= £KS3| SOHXIbPI, AI0S 
&HEDK3C1I 2&! AI0OI3, ^Ef4=fe PSSfe S3HH£!m« 3||<ySfeQ| AhS@ ^W4-0|CK 01 ii«§l U|3 aEDi3fe Lt^^3r S^SfW, 
&3| SICH &!!ED^a ?|xl« SS&P. 3BHU Aa|Mg3a0il AH, SaHI PgJ^Bmi^ECfe A|0-^m4= 80°l HH XI CHI CHSH 

^chsi ^Ai-^h urnso. 

oi ^^chiah, a^e aiaa°i s°!§i ^»^¥P ^zj »«s°i AHif=3h ixfdi^AH ei^sp. ^ciais ^asfe i^bichi ch sh, 

rJUf^lffl g^S E&JE^M <y^8fe ^31 S2JESS ^4°l -tlSiS S£JE XI ^ CHI QI& A|Z}-^Ef4= SH°I CHIPX|£| 

aasioip. ow son, salt,, f 0 )cni ah °i sejM^) ( tc - T , t 0 -F), (t 0 -T, t r +F), (t 0 +T, t 0 -F), (t 0 +T, t 0 +F)°i sp» a^s. ^, ^ae 

IXfBI S°| 4^» SISSfE^ T£f F§ gft, aOI(2T£f 2F)£| Sft Ah2fS LH °l SICH CHI Li II 5°J§°J §?, ^31 5S3H 

flaian. &3| AH^1°| 33||fe E& ^W4= St Oil P BfAH 3 33l3h H3SCI. SB, SJ°I°I §^°l 1^01 AKSS 4= 21P. SB, ISSfe 
AI0-^EI4= III33I AI0-^W4= @S°I 3HBI 3I5CHI EKBIAH 3|gaE^, = MP H 3HBI°I 3HgxlM ^E^ 

silh cHiPii 3i5oi 3Hga 4= sip. oiib sen, oHuxife asa aoi 3hga 4= sip. 
l+C,(^-^ 0 ) 2 +C//:/ 0 ) 2 

CH 31 AH, S(t, f)fe S°IE( t , f)CH|Ai°| ^^^^3^01 & m Msm B3|0|3, C,2H C,fe gf°l S1OIP(0EA| gJ§SHIfe S§). Pff 3HB|- 

3ie S4-E 3Hfe§HP. ^p£i <yei ^4=31 ps (g cp) 0 Hy) ss§ ^bchi -^ss 4= zifeQi, oi^e ¥ ^s°i g?ioni ^ttp. 

01 feoitt 0net 4^4= ^aimg^i s3he&!m^ dhs ^Ah§h3, as ^o, &ol ah^q. ^eiE^nsy 

A|0-^EI4= gfBS 0^ ^114= SSHQ EK8 £iEDH3/S3H S« ^SSHI0. OhBH CHI ggsib DHS 03HICHIAi Sg §50 DHxIS 
itiS 4=E 21 P. 3BHLH 0I3S 0S 4^HI4= ^S)Mg ™3HE&!MECH &HEDHJ3I- ™3HE&!1» HISSIfeQI, 3 OlSfe AHSE 

^SCHIAH IIHHSJ0 agOl 4 h 4 h °l ^P0|^°| ^ajMS°| ES ¥g2£ »§ail 4=E 2131 M^OIP. ^, Ilblg&i agCHI °|§H SSI 
BII Slfe A™^g£| #0|| ssg ajjc n )3£) g^najEE w 0 | oi g ojq 

01 A™Ei^3a gHEOHjai S3HE&!g aSS A^E Pg xHS!(xlSi §°| 6IU3I AI0S) 94=« 3II0SH3 &4=°l 21 CHI AH 

HSi sffe aa°i ^as asoip. ssss ^ch, ^i, is= axi, e^ ps 4= 21P. &heoh33h sssbi A10 

i|S^ ?| 51113, LlSofe S3HM£!§i3| gOHE PDHH SS g SIP^¥P 3||4h@a. OIIS SCH, Pg »0 SSS°I d|A|0 Sfi(ft)3H PS 
Xm S4-BI S3HE&lEi B S AHg) 3 | °| 5H s^i §)] aj sj 4, ojq 

SEI 6P0IA ffl3HE£!mO|| CHS! &3IS 3m°| 255 gtSS ^§=§13^ EEfe Pff Pg X|0 S4= SIHEaifiCHi «§I 

4= 21P. 01 3S, IWBISI E&JMSOI E 7CCHI EAIS ^S|§iS3gOII ESH0 Ul-SF HOI AHS U3B OH ^3 5°!§i S£t!P. gIHB|2| 
2|2|oj noi aHHD|3 AI0S §°|ofe °"3H E°jm^AH°| 3|^S o|3, Pff EejmS°| PDHII SHS SIS H3 S 3HE&IMB SSSIE^ 

isbci. oii» son, pan chi g°iab lhi-eh aoi ahschi °jgsfe 5°]§b ahs gaaoi mp ^3hi ^ia3HP 3^1 4= 21b mp ^sst 

a if S3HES E iB SSSIE^ AH^ SS=!P. SEI iPOl^ isiEg ffl3HE&!E0)| AH£ ) ^ 0 |, Pg g3 SSSES¥EH°| §Si 

0im S3HE&IMS gtfsib =^s ap pgftt 3ifetf g3H^a!M 21s sssib 3013, 015 011 °\m §ss dhx|£ »soi siap, ^, 
SSJ0 S3^E&! E =3^ 23i5i ps a§§ gss 4= 21 & mmo\ gf^ap. 

3^^2£, N3H SS3BI 4^S 23H°J E&JM 21 gfBOIIAH AHS PS S0MOH UaaOH, 2f N 2 /23|£| l&S ^StfP. DfSf3|I|S, 
K-nojEE 22 rj| □so, gj) £ |^¥EH SSPb 3ffegf atf°l 4-b 2f N K 3H0IP. 0|2| §S 21,^0 S3f» SlfflSPI ?|8HAH, AH^ 

0iab §s°i ssi ^nisib aoi u^sism. oi£f as ejais &sspi ?itf sm°i aas ^4°i °J3H seimoii ch& "^a 
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(target zone)"* §2|8fe 20IQ-. mm SH42) S!Pi Saa3| 32) =S XI™ LH2| saaSOII U3=!P. aSS S3| bS XI™ L|2| 
SaSS2| AlbAHSS AjEN Sfe 5jo| j\!=e[Q - S ^ sas^ a^S Sfib 21C|. 0j|» SCH, =H Xl<*2| 3Hf Stf H.I32I 30@ 

sasaoi gas 4= 21a. bs xi™,b use tss 3m ¥ 213IU, ssh saa£i iisoii aaAH a* 4= 21a. ^ijisng ma 

ilfEIM □& sas(t 0 , goj = H j|^o| 2_ h&& oh y^[t o+ L, t 0 +L+W] Oil 2iab Sfe bfi!|SSag aes LH o| no|E( t _ f ) 

°i Aiiaoia, opiah i_b §iaa°i aiaoia, wb bs xi™,°i ^om. 01 asoiiAi, ab ^m-4-^1- bs xi^oiiah sigba. l ab wfe, 
011s sen ass ai3 ¥s asspi ?iskx his sich Dimu^oi Ahsab sb ¥ 21a. aaaa, 011s soi, ¥ni¥(fm 

b^[f 0 -F, f 0 +F](0PIAH, Fb Hh B-h □ I EH ) LH CHI 2iab bS XI 38 ¥W¥ 16101 M^S 4= 21CL ¥W¥ ^ XII °l OlSb 

§<M etfSfOHAH bS2| Al^bai AHS aSS =^¥S 2b 3b HacPI SQ iJSfElb 3 if 01 21b 2aa 1*31X1 21Qb SOIQ. Oia 
gfs o^- ggf gAisfs Hlggfe SOI b H^go, = ao) | h}j=a| Sj fi& a g OILIXIEI "§S ^b^as A^^oi' oi^J sgs SQ| 
3fe^3|| £ 4= 21Q-. PI §3 [f„-F, f 0 +F] ^-T CHI 2ib WCH°I SSi SBlif 4= 210-. 01 SB AHa bUKOI Qb gii 3H£ 

aSAPUH, SXhdl ?i 3h§S0| A|Zf*!as 3^P3 bS& ¥ffl¥S 2b Aia-¥W¥ sasS°J >aH E| U A|g!a» SSSIb g?l 

Sim* ¥ 2ia^ &a. as ?ixi mamiE-ia atppia. Ft aaAi ist ms.i\ 21am, mm sen f 0 °i &¥u ¥ 21a. 

gZHH&jS g^on b|OH 3 -| =ggo| A |2| SSSfe 3b, «;HS&!S3|- A| Zl BS0I E|ab SCH*! a A|2 2101 AhSEIOHOf StC-h 

OIIS SOI, §3l5^1b ( i ) UIAIZI as 21 §J/ab (II) S»S2| CHSSbr AIZ1 IIS 2121 »2| tfbiJ ¥ 21 QK WIS SCH, S&JMOII 
aofOI BE^ g33 A||S L^°| ^XRoj iiS AhOI °| XhOISAH AIZ1 xP^ 9I5HS 4^ 21Q. 5H4J=! S^HgdSj ggsPI ?l 

I|S£f XrOI 2101 ei2@ HIM 1ES lUi 4= 21CK S SOW B^21 XI^S J[E XhCHI^II g^gt U|£| S0|. i|S 21°| AIIMg 

s^Hgjs ai°s assfe as gj-soi ^M5^a, oise e ^ h s°i s^i lhchi ^sick 

oi aasi 4^°! ^aib as (t k , ycoi^i ah, k=i.-.N)s i^b n > i^°i na=! nias A^gi^^. a qm. ( i ) m 1 

ma°i AizKgoi anDia aizi°sah flsnxia, (m) aizi aoKAt^t, - cn^i ah, i<=2,-,n)oii ga@ nia°i 4^nh4=(f K )(oi ^i ah, k=i,-, 
njs cm 2ioi ahs m^SiOi g^ssjs 21s istia. axseis^f a^ oig ?fett At k a f l( as°i ahmahhs¥ei a^ 

asS¥E| DUttM 4= 21Q. OIIS SCH, AIZ1 ao| SS°| l¥ Ife 2¥fe Safe ^^S 4= 21 CK 

Q4=°i s°ja« ois§K)i sDissja* tsaib a as oisg oin soh ai^s aiasoi sian°i aias ^aab ae ^aa qai 
aiEib 3? sxsgjs ojasoi ai^ a soil ash&i sea 4- 2icte aom. oia-is ois^ ^ajEEg^ga. agj4£ioi^ a^oii 

S|S@W. AIZ1 ^ffiCHIAH, M?} Xt0\2} ^W4-b fefS B 3(1 (dig SCH, ¥ 3H°I S&ja AhO|°| AIZ1 zIOIS ¥HI4=2| 2HHE1S 

a^APib a)g a^Qfe 31 oil ^=mxi. 01 nsg s7isiJE S¥ Ei aizj- g§§ x-osife ts°s aizi xioia ^m^s a&sas« 
Aias ois&a. 

oii» sen, as 2i (t k , g(oi3iAH, k=i,-,N)« s>b n sejs ^»§sni ma°i s^, s>iH&!es sh^spi ¥i§n ois §y 
ats At k =t k -t,(oi3iAH, k=i,-,N)a f k (oH^iAH, k=i,-,N)om. a as, &pi gzi 21s &pi ¥^4=s gsi smi 315 ^W4=, ^, f,°sAH 

flifaSMI, a£ia ( i ) UDHXI ^Hf4=2f°l ^(quotient)a (ii) AIZ1 j|OI2f£| Si SSUaSWI AI2I 2 SOU 3SI0I SS0I S 4- 21DL 

Oil B SCH, 21S g k = f k /f,(0PIAH, k=2,-,N)^ s k = At^COPIAH, k=2,-,N)S 4= 21Q. SSOI aeJWElil 3|^£|b ^W4=(f k ) 
b af k OI Eia, AlZh xhOI(At k )b At k /otOI £ICH, g k = af k /af, = f k /f,^ s k = (At k /a)(af,) = At^OI @CL a Qg, OIS AHab 21b S¥S 

Aisshoi aaaoi Aia asoii =as sh^@ siHsass aaea. oiis soh, g k £i s k sie oiss ass biasaa dhusosmi 

SH^S ¥ 21Q. 

oiaaa, 3ib ¥W4= ch^i, oils sen At,si ?is aizi xpi- a^s ^ 21a. 01 §?, ahss ga 21s 01 ( i ) umxi Aia 
xioia^i s At k /At,a, (in ^ib ^m^asi 3 Atj, sah Jiib^ci. 01 g?b J\m ?w^m Aigsib aa setiQi, a oi^b a ia°i 
2101 &pi°i q k s± s k 2i°i sa ^as¥&i msm ¥ 21^1 ttHboia. ¥ni¥ bis°i ^¥^^ sas^i sssn a^s ¥ 21a. a^ii ga 
2i°i aa2i°i sa sph ati ga xi piiioii 4^ A^gs ¥ 21a. 01a ¥s, h ^ej aaa as, cngj, xi&oii °i§h g^ois ai^ as 
^n°i s^saaa ¥ as 21 s?i lhchi s&sd. se, Aia xhois sa^iaa a=b ^ib ai^ som ^21 3ib ¥a¥a A^ss ¥ 
21a. a¥°i ¥a¥U 3ib Aia xioi°i A^gb Bgj 3ib°i Aiga gg&cii, a oi^b g k a s k 2i°i 3iias°i ascii °|§H ggJfl 
aaph ass ¥ 2Pi iHboia. 

a 3a a 6S sssib, &pi*i as sa oia §moii °i& gHaoisa a^is^s b^aa a bachi aAi@ idh^ gioi 4 h 4 h °i 

Sound.lDOII DH& Aliai^h SZJa. ag^l Ahba aiaSOII □& Aliab Sl°l S(fingerprint, landmark)2| £|baOID. 
&J^S@ aiaSb Sfe^aa a°| AHS UH CHI ^ 10003H2| (fingerprint, landmark)°l SS SlbCK ^aDUja S>|S&!!! 3|#0| 

gi^as fePish xh i 1 4iAioiioiiAH, oisb bi^oia as a» 3fb& asaAH #ns@ci. &pi Aiai, >hs §§, sb a^is 

A|ba°| S EHCHI CCPIAH, Q¥°l Qff 5!iaD|5i SEb g3iS&!S 3i g°| ohLPI AISS ¥ 21Q. ^Xiia, i"2J Aiim^l- BbSI 21°l ©aa 

a^EPi [tHboii, ci¥°i eitaDiu ai s3Hs&!i asoi saioii Aiggb 201 3^bs^a, raab 01201 Hitf^ism. 011s sen, a^ti 
b^°i i@s sssibQi sm°i gHsoiij g^s&i! asoi t§ ¥ 21x1a, ass ^lashbPib ssbBPi raboii, qe aaygoi 
ac^i ¥S§ 3^ ¥ 21a. ci¥2i aHaDiu/s3isai a^f°i A^gaa aci i>^^^s^a ^b g?ia a^i ^boi iaaci. gj °i°i s^a 

S3iS£!S01l CHSH %°\°\ S bl °l S3isas 21S SXIlfaSMI CIS S3|S&!1 31*01 SM A^gg ¥ 21Q. 0)1 St SCH, 32 b|a 

S3isaa 21011 ah, sa 3biab 83H s3Hsas 3)i« ga oia 2s ^sspi ?i§h A^gs ¥ 2ia, uqixi 29 biab aassa. 

Ahba QioiEimioia lh chi aeiss ^^21 A^a aissoii am moi ahis3| ssa 01*, mmm, aa Aia) s^s sisspi ?isi 
aa°s 3fett Qioismioia ^jaoi as@a. 012b, agshb soundjos 4a°i ^ia ahis l«°i aa°i cisa(doubiet)cHi 

S¥&aa« aCHXIb a£|S§d (fingerprint, landmark, sound_ID)2| £|aaS b^i&aaW 0311 (46)011 AH 3b Alba SII3S0II 

oia ^b eb aaisaoi siae ^ia £iaa lh chi eoibPi, 012a ^bipi a sbchi saihoi 21a. oi^°i saAiiaa 
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il^S-oPI mm, EEIMS^I EI^E^f S^EBEOII ChS-hAI H§@0. 3^ §g ^H£|M(fast sorting algorithmic 9 bOfCHI § gf3U=l 
2i3, D.E. Knuth. The Art of Computer Programming, Volume 3: Sorting and Serching, Reading, Massachusetts: Addison-Wesley, 
1998011 ir£!?|5MI JHAIEICH XI H, 0I3S SQS S SaHIAHOH iix||SI3CH XIQ. N log N A|B°I ElEEil §!SPI ?|5|01 3£S §1 
Sf3E|-§0| Afgi! 4= 2JED1, OP I AH NS E|AE^°| ojie £ |o| ^ 0 |EK 

BI^M^h §!E|3 LIB, *P| lhoj 2f2hoj ji^tb g :H EBEPI AH """lb DI-AE) Anoj BJAECHI e0|E= fll§2£W B3I 

(48) Oil AH ^3 xHE|E|3, 0133 E 8C0II EAIEIOH XIEk Dh^EH E|^332| 33°l eUEIEIb ^ (landmark, 

soundJD) S°l E|^E3°| 221 EH SS§Q. 2iS]&B S||3S°| 4-21 0)1 IhBhAH, i§°| SJHEBEb BxH fflS]B LH CHI AH 4=^ HH 
0IS2! Si 4= 91Q. ^21 £l^§ ni^EH ^J&J EI^E L H Oil IH 3151b J£ <y @i AhSOIXI&l, HISS l°fS 4= XibQI, 3 0|^b 

^^°i sjhebe- stoi b bbb ulhlpi iiHsoich eb, ei^j= lh^°i ssa euj=Ei°i 401 3^b ^°i eiee^ &ssi a^tpi 

Mb Oil, 0I3S ^*o| Q| 01 EH tHI 01 ^ ^AIBEE CUBES, OK^EH ^oj 33°l §£l§5!§ B-EEIE 4f£JifEEMI 

4= Si EE & b0f°| Bb^SCHI a ae|£! bh£h aoi, OTAEI ^l&i El^Sis -H^Shb CIS ^IfeSE SAHBEK DkAEH ^21 El^Sb BS 

ojai =b o_» kil ± m °| SfW DRAMa Ai^iy liieei lh chi ^xiab 301 ui^ma. d^eh EiEEb e 2011 eaib uh£i- aoi 

AIES1 LH °l 0i EE°| CHieEIOII SXIS 4= Si Eh LH 2J2£, 0|AE| ^2J EI^Eb rj^oj ^ j^sr l H AhOI CHI AH bBEb 33ft3 
a El- a 4= XI Eh &PIB AfbE CHIOIEHtHIOIA ^21S £ aCCHI ESHB Dh^EH ±»B EI^E2! 301 UHr^JSm. 

AfSE CHI 01 EH mi 01 A ^BS 2HEIB0IIAH ?S£|2, AH^S AISEHI oiaj AIEUE3 mmM ID SPI0IEEIS 5101 

un^sm. ei^m« agioiMspi ?i§h, ahes §:h3be;h diaeh ei^e^ »i& °hxie &ejn 4= SiE. ahes aiasoi sxh °i 

S^E£!m« S&Sfe 3S, LHSSfe (landmark, soundJD) SOI 0|S g^EBESt)!! EH Si SIH°I £1^ = 0)1 ^J[&Q. 
E!&! AI^H 

4,P|& tHI-SI- SJ-01 D^EH ^01 E|AM« AIS&ESW, AI^E ^SCHI LHS1 AfgE °!^0| ^SEIfeQI, £|^S°I A^E 

A J§8 3ii ^^SibLHI B^JOI Sib AiSXK)|| ^§H ge@Ef. 0)|« SCH, AiSIIb EJ-EIEB SSHAH AHSb EBH« ill, 

3 EEH°| 3\^m mn 4!0H St EE HiS EHQE S^, E|^3 LHSM^, AHED^, A^E D^, >;E£|g| 2E|2°| AHIZtSm 

Eb AEIiaiE AlAHa £J£|°| EfgJSI #3ES¥EH Mas 4^ SO, HHS SM, ESOiS, Eb ^Slb ^AE|« SSI 4^E 2iQ. 
AlSXhb 2EIE Sif ojai Al^iirjl AHISSPI 3 CHI 013* Hi S3 Sxl, SSEH nhSi. EHI EJ Bil^EH, Eb SflU 0IS SS[ *£ CHIS 

AIAH2I as ?|2j sxi l_h chi n§i ^ am. Ai^a AHi^aai- Ami\ iacHi D\^mo\, eeie ass ^hibiie aiah, isiibia, 

S™e [|A 3 =51101 CH, 5.1 E| 2 »S S3 Sxl, S2PI, 0IS SS, ojEHy! ^ = EliJ FTP, 01 CHI ^ S¥ WSSAH2I SSEH Hf^, 

Eb o\si as 3i^@ »s°i mm cm as 4=b §3 a°i°i 4=°i oiwsn Eb eiaii s^sio^¥eh e wssi ej^] 
ai^ioii nisaa. &pi s^acHi eiej-ah, ass Mm, am, eiiii eeie pcm eiiih eeie ^^(oug son, mu\ 

EIXIKDolby Digital) Eb MP3), Eb SJEHai &£°l 1EHS 4= 2JEI. A|-SX|b S2PI, 0IS £!£PI, SI Md^AH, Eb OlDllgJjlr 

as as &jehihioi^» mm M±mm &s. sfss ^§»s &pi ai^hoii °i§h isxheih ^aiz^es xheis 4^ si^u, 01 a 011 

axH=! A^E(CHI« S0H, A|-SE fflg!)S¥E|°l xHE|« ?lo|| XH^S 4= 2iEf. l^xHEIb SB, EEIE SSS D^iaSS^ aS 
SxISEEH EIAI1S SSS9CH 4PI AI^UES ££1BQ. ISxH &S0II IIEI-AH, SSS xHW Eb A^E ^JxH Sxl°l ISIOII 

?pi3 2J ahs« g^a 4= sia. 

AISE El All «EHS BirEIB, 0I3S B^S ¥1511 xH£l@EK CHIOIEHUIIOI^ Ei^CHI EH Si ^B EI^M°I ?3 0IIAH2f D^PHIS, 

A^E ai3S CHI 01 EH bHI 01 ^» xHEISPI ?|S^ AIS9 g^EEIg^ =gJB ^HE|gS Afgg^ SSCHI LHB aHEDea S^E&lm^^ 
^IBBEK S!EHH| A^E fe h S§l 2H^B 24^1 xHEPI S£H^J 511390)1 CH6H 20HB 23 ^A^ Eb S^tt &HEDP3 ^ S^HEBM 

SI <y#Shb §?, fePI aaS SI^E^ ^SStCK fePI AlbE a = 0)l LH B 3 23°l AHim^l- E 9ACHI EA|@ d)2) as B AHim°| 
b^B ai-l S, ^, (fingerprint, landmark)0| EK 

A^E SSCHI EH SH &PI S0| 4^0HAIb DHS HISS SIDLES S=PI ?l 51 01 EHI 01 EH bHI 01 ^ ^B0| S^BEK S^S aoi 
sSB Ef. if BUI XI as ^§SH| Atjoj AHIM L[ |o| 2|2|o| (fingerprint,, landmark,) SS DiAEH ^B E|AE LH£| fingerprint^ SSESMI 
xH El B EK SEIB EI^^OHI LHB 7i« &3E|gS g bOfCHI S SEUH 2J3, DE. Knuth, The Art of Computer Programming, Volume 
3: Sorting and Serching, Reading, Massachusetts: Addison-Wesley, 1998CHI Sa?|S|3|| ?HA|£|0H SiEf. Of A EH ^B EI^MOIIAH 
fingerprint k 0| »ojg2H, n°\ EHSSfb DHS El^^ (landmark*, soundJDj) S0| =11513, landmark^) E&EI0H S EH (landmark,, landmark* 
, soundJDpsi B AHIS2I mEIS^OI l^BEf. 01 S^igCHIAH, ^H(*)b CHI 0! EH tHI 0 1 ^ LH°| B^£JB EfiJS g°| §m°| eiEDfBii 
UELH3, HRJ\ Sib -iHEDfab 4§»SAH 2!3BEK ^Si 3^, fePI DHS S^EaiEb BEAI SUlf SSb 21AIB, SUB 301 
bfB^SfEf. CHI« SOH, 0ISS OISOII SSB 2UII^°I S¥l LHOIIAH Qm 4= 2iE|. SAISPHLI SIS DHS g^HE&IMb SbB se^ah 
BsBEk E El S 3 — I soundJDjb HH°I "iHEDfSii 3b EH! Oil EHSBEK IlEfAH 33°l EEIS3S 2"*H£| OS "JHEDfSii S&SfbEII, 
SILIS CHI 01 EH bHI 01 ^E ^21 LH°| 3013, Efff SILfb Si LH°| 3BQI, 33S| EEIS5J0HIAH SbB S^HE^m^f ^IIBBEf. 01 E^AHI^b 
oia ANg Ajjoi ah|eo| g on)), SS! □= k0 || Q)gj| H_rs @CK £ g B0 || EA |sj ^ 0 | 3 13°l ES EEIS30I 3H3S ?M EI^E LHE 
E2IEK fePI *e ElEEb AfbE EH°| soundJD* ESSPI IHbOH 0|S°l DHS S^E£!ECHI °|5H £|2JS°I AfbE Sii SiS 
gaiEf. 

fePI fS E|AE^^ BSB 01^, 0I3S soundJDOH IIEIAH btfUE^JAH ^J\^ xHEIBEf. 0I3S ^S§fb B El B gfSS 
soundJDCHI £|5H &PI ¥S E|^M« 11S|7HL| 0I3S B-EEICHI ^SSIb 30|Ef. &PIB ti\2i ad, ^981 4=°l §1 ^3E|§0| 9 
bOfCHIAH 0IS ■JfbBfEf. 01 EI^AH|^°| 32PI «E sound_IDS5| E|^e 0 |h, o|3°I 33S E 9CCHI EAIB b|£f aoi soundJD"5h 
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AjEN^jog WI |;= ahs g j^oj 2JjH0|a EfasejMH) &°\ ±3\\Ei £iaa, ^, (landmark,, landmark*)* i'bO. ID-BhA) 4421 a?l|B| 

si^ife a a]|eo| aggfe gHaoea ag-sfecii, ois°i sea s;Ha&!a ^o, ^ g0 )i °ish lh§=pl 

3 Qg, 442| S ound_IDWI LHa a9||E| E.|aa:>t b^EIOI £PI soundjTOI SSOII □it DIxIRlXI 01¥» ISBQf. OHb 4b 
aSHIEH EjaaS 4b SIH^!°S gt§? s HSS a^SP| ^IShCH fflXH a^St oi^ a§ 03) p|. AtggQ. gffijSPII, 3S2| a?||EH 

aiaaaai a sm°i e«MBi, ^. asa its 0 §11421 s^^n 4b ?ase &pi 215011 ohseixi atba. 1 oi#°i ^m^l &7\\ 

ffls4 A^S 4= 2iQt. 

?es°i sss&i 401 ascie, ?iy "^h ssiiaci. a os2i gtaEigoi ?iy it-asixi ssib a?, mm 

DIIAIXPt &t»s!Q. OHS aaAliaaai SJai^oi SS a° soj A |2_ h *o| gjgsiQa MUSI'S Alba DHSOIIAHBI A|4 SSPI a«2i 

□serifs ripioi aas soia. Aiba g°i eppi aiaisa^ iti^os 2H4£ixi sf^u hsoi 21b ^a bn« 4b gioia apt 
itb aa-oi 2ib sapi^ sxioii ssts £>xi sb sbon oiab ^ sg »g°ia. ^ah ig oj sound _iD°i ^shieh Eiaa lh°i 

g»§[ £HH0|3 &Klandmark n , landmark*)^, 
landmark* = m*landmark n + aa- 1 !! 

1EH°| as CHS et3j|» aXIOI act. CPIAH, mb 3I83ISAH, 1011 Of SPl, landmark^ 9.\°}£°\ Si LH°| E|°ja°i f=0|a, 

landmark*^ soundJDOII 2|5H a^S@ Alba 51126! LH°| LHSStb EtSa°jaOI2, 25fg *p| £|ojaho| A |b3 Augo, AI^CHI 
CHSSIb Alba ai2S°^°| A|4 aa^OPh mi aa*!! 2| ^SStOII □ 8H 4PI *|0| Sitit b 2ib gHan|32| Ajsog ^gfe 

aaa a^aa. essi, n^s easpb ^HSb as2i 01&21 asstb -iH^Dtsoii msHAia bssia. 01 as a^ib sasoi 

°hj= a£| 1CHS SaDIS ^« HISIStSXH sr = S §ar g h AhgH mg j S Aiygsrc^ SOU ^=ShX;|-. ¥ JH°I Als3^ 
Q¥£| SHit S^HEIMS S&SI-b 201 ^^§tXI0, 0IS S>|aa!E S o| gejgr aj-qd aIZJ- SSH ?t"S SiQ. □§ fi.^1011 

□ a a? iag e eaa ^sas, st?i ng°i am ¥• ztesi ^i^st^u appi ^Atss ="§stb "iiiao ^itsi 
gfsa oj^s sisaQ. ^i, e oiaia *s cch^chi , 1% di0°i S!aH°i ai2g°i s^nej^t £iiu^°i A^a asoii UEHib 

^, Atga SSOI DH¥ SPiU Arggi 2H^ £J0) oj^ go |£ A^a^t oi^m ¥ 2iCt. 

iitaPH fii&is ssoi una disoi ^XHstbxi « sssfe ■gsib ib§°i ^5HiEi ai^a°j eiiaDta a&ja°i as a m°i 1011 
i\mi\m atb cn^as "2011 ^sstb 3ia^ issa. a ioA£t a 1 obchi 2^h°i as aga^f aAigon 21^01, ^s^oi Atsa 
am "MaDt3oi2, ¥"^"^01 sjejssi A^a as enaai-Boia. a 1 oachi ah . ^is^pt 1011 ims a^aoi atejai oiste 
aapt ais dig 011 DHS'ie, ^, Atsa n^oi ?iy nias« UEtyct. iss smo\ ai^ei^ apa mss°i aayte 
UEitict. a lOBoiife s^i^a^ gaa cH^aoi ^seixi atafeiai, oiae Atea wmo\ fiietasi a§«oii aa dhxpi- otbis u&t«a. 

asaoiiAi a^ae sti= ate aaoi sibQi, 2 imoi e s?i lhoii as@a. "cn^a* sts'^ptb we a^as 
SBijsi Dhsxi rj^Aji afe a = br gs eieeofe 2* oish» 4= xj» 20m. ui-ssie aas &pi 4=s, h ^ 121 

if H Oil AH m*landmark n S aaStW 

(landmark* - m*landmark n ) = 235 

s as&asw ai^sck m oi ot an a let *asoi gib 5ts ?t"ssn3, ¥£ib sppi ^b:a. 

(landmark* - landmark n )= aail! 

3 am. ai4a a a sxtib §i§ aa^ ^ a^oii sggoi gib ^§°i soundjDWi oia P¥°i g«aDi3 &m stb aaa 
5na@a. oise sm°i aantaa uqixi stoii ai aasta, a aa-°i aa^ gi°i ^PHa^ae ^ssasAH ztesi *ss*a 4= 21a. 
3¥ §1 &2£|g« Ai-sstoi fe^i iiapi aa^ ats §i&aaw ib siseis &j euaEitbin entry)* assia b aaioii ggjsaaw 
^□lasHa^i sraa 4= Sia. &pi ^QiaEHa°i ?iy aa^ 0s HS o| uojes a&act. 01 stig ¥ saiiahouh 

^□3Bna°j nisaAH ets@a. £i<zts°i Aiga as?i s»a bi-oimbhbi Aisa urn lhoii s^si asgb S¥ aa^oi 
axiEibtoioHoi spi mi soil, mpi-eim aa^oi gbr aaoia ssoi Hum's 4= 21a. DttPixia, nm°i i&§ ybr aayt aa uhxhi =i 
4= 9iQ. a,PH3ana°i ?iy aa^ &t lh°i a°ia°i 4=^1 xt^s stb soundjDon dh sh ?i^@ck 01 4=b 4^°i Aibia bii3soii 

□ a ^aopi @ct, ^ts ^g? ^acHii itb: ?h p^a ld°i Aisa aiasoi ?iLH(winner)aAH a^@a. ?iy soundjDb 0 h bh ch 1 
^sab dt2t aoi ±\m°\ ass as^ a^spi Atsxtoipii easct. ^jeh« ^xist^i ?isioi, ^1 a^Aiia°i ass 
■Jiioiaa mcHgpi ?ph si ssi a2oi?t Atss ¥ 21a. ej-oimehe-i Aisa^t &pi ^y\&m yb aaoi« gtxi ssia, ^^01 eixi 
aa, Atsxpt sxifs gtba. 

EiojAjBi Atsa affi^t o-4=°i Atsa* a&etb a?, 2t"4°i Jm^vi Atsa^i pj^a 4- 2ia. 01 §?, a^°i ^1 ia at §1 
a?HoiiAH aa@a. &pi si a^oi udhxi aacHep «a be iaoi» sts sm oia°i soundjD* as aopi rasoii, A^a 
as^t a^°i ?iu« agsicib 3§ ^ "aaa gja. Atsa s^asii! sse sss aa°i gas uaLiaa, ?ms°t a^aaiaa 
¥«s 4= 2iQ. oils son, a^aaag s^a&i sag aa°i iii UEtypt. 

Atba asoi Aia pjgs ^tb 3b, "^is^ib 1a g-xi act. Aia ^s-asoii chsh ioiaib J\mj\m ?t§(s^a2Ja?i Aia 0s 
ss *Ji§)a a*aib -Jiias aaiit stoi siJ§^xl acts aoici. oiss ssgia «is Aia et&s bsspi ?ia sm°i sas 
aayi &j°i mm s^iAPib a, ^, aa^°i g?pi s^st^i ab as aais^ 20m. gj&tsaa, &pi a°tasoi saaa 
LHBPtxi abas, 3iia@ aa^ stoi it at ah, aa^ti &j°i a^i°i 2fzt°i s^tb asa b°i it£@ axpias assixi aba. 

Q5 a e2 a^a UlSSia. Oil M SCH, T. Risse, "Hough Transform for Line Recogniton", Computer Vision and Image 
Processing, 46, 327-345, 1989011 Apia, Dia biaa 3EH5I iAt^l bOtOII S I^BIXI 21b lb Sta HttOI AlSil 4= 2PL S|a 

e*toti ah , aaa°i -4*421 pis^i, aa^) sa°i a 011 itatAH asa lh°i ss°i Aiia^i sta estcni ah ois saaa 
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¥3SCK s»3 siasb 3301EI 3°tS3 3133011 ehshee 0ga3 013 as 03 3iab sia bsoiiai 

32303 SI&3 4=, ^ S30(co3inear)3 S3 30"3 ¥8 UEftdQ. 5%3 ¥a H3S S|g5b3 fl5H, Dj|§ SOH, 3a 3Sb 
3831 33DIEH3 0.953 1.05 AhOIOII Aj BSbSbb §3 Oil HI03CH ^03 3I0&3 OflBHS M0 ¥ 33. 

0H¥ 3b 35HIEH E|3M« 3b fHii HI33b 3x1 03IOH ¥3§HAH, ¥3M 233 PH-y 01 0l¥0HI! 4= 33. 013 ab s^oj 
^H-id &J-CHI AH, PI 01 EH bHI 01^ 32JS hjah » = oj| HJ-E4-A1 3CHa 25H3 ¥b0M fSSa, SSS DHSS 30 bS sr = a gt;= Abba 
3IJ0OI $\m\ 2303. 3¥3 aMAH|33 05HOHAH bSOl gJOHfet 4= 33. 01l« SOH, □ h— EH 30 E|AM(a 8C)3 23 0103 
¥b0M SS3 0H 0511(1631 20)^1- 031 gi ¥b S3 SUHOII EHShCM 0S0O. m, DHS 33a0MCHI CHS3b 31*801 Ell 01 Ell tHI 01^ 
ah^o, 2j ¥ = o S¥E] 3 a_« E | 3i oi ^gaM¥EH A3EH 3SM3 «saQ. fly AbbM UbgiOl 1*33X1 3¥, CHI 01 EH bHI 01 ^ 303 
UCH XI 0)1 EH SH 051 aMAHI33 0^03. 35 <y A| OH Oil AH, as 3|gJ0| PIOI EH bHI 01 ^ Aijo|o^ ¥ g g^gx^ Q = ¥mm EH SH AH b 
Piatt! S0OI =g30M 0 f!j0 Eb. 

01 3i?S AbS30i, 031 3S3 2g£ib ¥b2J EH30 3?H0I LHI0IEHHII0I3 ^33 Abba 3it3 3S AHbAHIMOII 

EHS101 gjXH 01103. EH30 S0S A3|yS Abba3 ¥011 LUSH 33 A|3 ggf ^| [CH^OHI, 013 &S ^g^ gAug Ajgy SH = 

301 0351 OieCK OIIS SOH. Abba EIIOIEHtHIOI3 32101 1,000,000:>H3 Alba 3bil8 Lb3LHb S^ngEf att3XI0, 3 1.00COH3 
3SJ0OI bS ^ni¥» 3b 03 as SSI 3 QHS3bCHI, 0(18 SOH , 95%°l SSI3 100033 HhS CHI □SSH2, 0 5%3 SSI 001 3EHXI 
999,00033 Hh^ CHI EHS03ZI 303X1. 3EH3M S3 UISS gt 50,900011 til 311 ft EL Eh El AH 31 S3 3^8 310 tb 4- Sib ¥30113 3 
2033 ¥3 0X18 0S03. 85;, CHI 01 EH bHI 01 A 321S 2 g|™ 0103 3IS, 0j|8 SOH AH^b »A|S°I 31, Sieoil SA|=! t£H— I 31, 
§H 2 EH El H EHe^OIXI Stt 2EH°I gfi 4= 2iEb. 

&oitb bdh£h i>oi, hi-sj oi Ai-brH hhj °i hi i ahhahieoii ch sh an s^oi ^aieih, ahi 1 s^oi mm 3^0110 udhai 

mas sesfe hi 2 AHbAiimai ehsh s^oi um&Q. 43°i 0 lh°i 20^°! 4=^1 ^§°i s?ii2, h oii e&shi sb 

^?H°I HH aa&Q. CH0°^, ¥ 3H°I 3^01 Sl^(SA|0||)4iaS ¥ 2JQ. HI 1 AHMAH|eo, S anoHIAH gag AlbH HHJOI !b0E|b 
3¥, HI 2 AHbAHI^oj S Mj S gSA|3|b ^IS3^ ^Ol HI 1 S ^ CHI AH §*& AlbH 31^01 ^SEIXI Sb 9¥, fly 3^01 

V2fl HH3HI HI 2 SaOl ?H¥@Eb. 0|S 23H°I OS ^IS 5j|A[^ ti^a A|0°l 311 ¥0&EK » HUH ^SS 3H4h^°S SEr 

se^oixi0, hi 1 aaoi ^i§bb a? ^0°i eh ^i A10S ^csm, ¥ 01 ^18 ?iy e^oi hi 1 ahm^im lhoii aib ?i¥ siaei 
3ii0^£i t^oi axi0, ?iy msjsi hi 1 ahmahie lhoii afs §¥ eh?iai0« siaeo. 

eiAs« g&sfe hi 2 smoi ssi°i ^soii si« mmm ¥ssm, ssi aisi dhsh 3 as ois ehjoii a^s 

HISlSfe S0| EE Q|0|EHbHI0|^£| A[£^m SiSb^ ifii SSS ¥ Sib SfS 3fbSb IfSOl SlbCHI, oi a= aoi e as°i Sfl lhoii 
SSSCl, SbSE fly AlbH WSJSAH <NSEIb 32| 0E SEb ^DHSI a^^(recency)0|| 3>|So^ SSSEf. AH^b tBH^I SAI^O^I 

my g°b5joi 3}^° A10OI xi^¥^ ygsi ih=?ii easpi iiHboii stiss ^si am imow am ss& sjeoiee ^« ^2CH3^ 
^ii0@ 01^, bfl5^ ma 011 El^M5^ &01 bfloii °ish gsaci. 3 as, iis £i¥=b saa ash 25H 01 ^°i 

AHbAHMs ^mBQ. bEb 5f¥ AH 0 AH Mb i§ ¥°l Ub^a ¥ S)Q. 01l» SOH, bfl^b ^fl°l 3biJ. 10005H°I 3bU LHOII 

flxlobSH, Eb^s H y 3fn u^ff g^o^ dH§@Q, Ci2!°£, 25H°I AH bAHIMCHI CHSb xb0§S =^o^ igg 4, oi Q . rj||« SOH, 
gJ5HSta S3bSbb ^30H« 3b 2g Bb^OI HI 1 AH0AHM LHOII ¥ 210HAH, 33°l AHbAHIM LH°I 3b^£| ¥5b SSbSEb. 

&OI »H 51I0S10 §m°| ^Hl^joi ^js AbgH HbSJ °| ^510H5b SSI SSCHI CH0 DHxI^AH ^gga [[H DbEb &OI AbbE UbfiJ°| 
^20H« 1*1 S3bA|3|b 20|Eb. ?DH°| SI0^S HEHSb^l fl§H, 2g ^20^5^ ¥5I^0S Sbff°S 34.EI0H, AHSb SSPb O|0°| 
SSIHCb bflOH CH SH 30 S3bS 3bEE OHS SOH, a= ^30H5b 33°l SSI CHI CH8H i3S 3S 0Xb0S AHAHbI LHEH3 ¥ S13HI E|0H, 
±^0\JI a^EIXI 8fb 9¥ A530H3b 3|S1b¥^!0S 3^S^I 0Eb. ^711 ^0 ?H?1 1 ¥ 2ib LHIOIEHbJOl:^ LH£| 3b^°| ¥CHI CC1E1AH, 01 

sse eb ssichiah ab ¥°i a3ch°i a0« 12^ m ¥ siaa^, bji^^isui as ¥a siee rj&°e, &oi ^sonb Hiia3 

0fflSbXI 02H, 0119 SOH S1¥0|| 0 0£| 02H0S BtS2£ S§S ¥ 210. 0SS1XI &rb S§0S ^3 HH^b 333 £51011 EH0 
S§0M¥EH SZ! HHH3b M HIM SSSUI0 33 b^SbXIb StCb. ElEHU ^flS S0Sb3 fl0 310 3b0 ¥Sbb DH¥ 33. 

£10 A30H» HQ S»S| b0Sbb 01 AHSb Sg3 303 0Sbb XI¥S,0S S3§bb A30H aEHI0|M(a l )» SSI 3 flg Abb0 
ILb^ CHI ¥3Sbb 30I0H, 0H3AH tb EbXI3 0^ 2LHI0IM 01^0)1 33IS AI33 gfOIQ. El 3b, 333 0^ aEHIOIMOHAH a T M Lfe0MW 
30 A3OH0 S3 3 EH , 013 AH Tb 3X1 3 0^ aPIOlM 01^3 il§ 33 AI0OI3. 01 e¥0IIAH, ab 1b3 0 30S 2JXb(recency 
factor) OI 3. 

35I0 bflCHI ¥3oHAH, b^ 3S3 AIM HH9S b3 flSbOl gi 0S3 XI^IOI £gtS ¥ 33. CHIS SOH, AH Mb SA|gO| OI03 
bEHbEb kb S3 HSi J\M ¥ 33. 33AH AH Mb »A|gb DHS S33 kb »Ii 3b b&HSS S&Sbb HI 1 AH0AHIM LHOII 
Xbb0M *S ¥ 33. OI30 35I0 XbXHI bfl SS ail£|gO||AH b^^l0M SSI ¥ 33. 30, XbXHI bfl 19 ^0 01 AbS3b §¥, 
AHMb »AISb 3ii HI 1 AH0AHM LH3 OHE30II UHxISbb SIS bflOII ¥ 33. AH Mb SAIgb bb S»3 3EH3 EI3M3 

303, 05| EIAM3 SSbfl, 3b a AbOI3 CH03OH Alas dHS^S ¥ 33. 3^S 05H, 003 00 ¥0S 03Sb3 flSH AI0OII 
SxH mm 03 3 3 S3 3 EH ^ Oil 3S flxlb gSSbXI &3. 

3ff ^A| Oil Oil 3 OH AH, 30 bflS flSH 330| 0S33, soundJD S3CH3- S§3 EJ3|IStS £3§fb 3¥0II 3^0| SM03. 
OI3b 333 AHI33M3 Sb33 soundJDES S&Sbb 03 mmn mm\Q. 0A|O||b fly A1b03 3S0H3 QE Sb Abba 3^3 
SaOHbEb 03§l bObAH 3S 0S0M 300 S330I 03 H S ¥ 3bS 3303. 01 0AIOIIS MlSb 333 330 liS ^aCH0 
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gs °j°i°i eioisbiioiu^s sti^oii [eeiah pioieiuiioi^ Lug soundjD» g^sfe aom. 4^ sit! sspi3sspi no e oil 

£|<M A30H2I soundJD AI0I0II H □ H A|&(mapping)0| SXH&Ek 3 am, sound_ID°l a^S §J A3||E| a^S(EL 9 SS) 

■ S£§PI ?l§IO| soundJDOII °| SH §11 1, fePI SSPI soundJD Pit! Oil AISS 4= SICK Sa 3S(fingerprint, landmark, sound_ID)£| 

^pj a^s3i £yss m ai &pi ^pj a^s3i oi^g *»pj a^ss usepi sou ssi as^i ^ipjeis ^\q\s.bq. n Qm- 

sound_ID°l »BIS xlIlt!Eh EHPJ2S, soundJDS SSIS UIS3I ?|5H §; AHPH 3IS0I AISS 4= ZIP. S?I3| gtlEIEH, A|&(SSH) 

ssoi siieis gs ahss sspi oia°i ssis ai&sp. 

EHPi2S, SSS SSAHI^OHAH USOII 21 4= 21P. A3IIEH a^S3| «3£|EH, SSIS SS°I soundJDEI 4= 21 P. 3 PS, 

S¥|0|| °|8H AHIS3I g=L@Q. 01 a A| Oil Oil AH. &3| A31IEH a^SSHI noi E -| S Dh 0 | 3&3I 21 P. ^3119 a^SSEI 3 Sai = 

wb_j[ sap. ss°i 3gsi°i 012s -°|^ a Ai H gioigmioiA ^pjoi hssi is?i saps soip. 

3AHI*j 31x1 °l CHAfo SA] oi 3 | -°| xmJ \ SDPf o^g ^ o|Q b a0 || ^=§HL g, SSIS if a II II SIS l EN A« se ^gSPI ¥l& 
imilS°l P^SS B13SIP. BfS 3?, tan g^S SDHSiaS S?S iS^I St@Q. 2AHIS, AlglKHI CIS: PJS S31I81 9S^I 

sane, 4^ei sisis oj? nsoii as ssi as asoi iii 4- 21a. aisiiei °j? s^it,^ age aisipi pj^j 

AHIdl^CHI AHSS a [QH 2SEIS 3HPJ gHSSEH 20HS 4- 21P. EES!, 0I2S fiS SS ffi EH U 3|if01l °|6H g^i 4= 21 P. 

^ Al Zl AI^UOHAH, ALS2S AIZIOII CLH sH §^2S PJ3 AI^HOII AHISEIOH, HIOIfiPPJ^EI PJ^S 3IS5I31I SIP. 01 §?, 
AOSjSS gJ=HE|S CHI 01 EH « JHaSIOI SS ™21 A||S» 2£!32S SiJSfe 5101 JfeSIO. ^4 h °l 3CHI0IS j|y o|^, &P|°| S^i SI 

^3ny e^iis aissioi ?h aoiMaai aish aisss s^spi ?i§ioi aistii g?f=i ^pj HmJ[ oisaci. ahstii ^ois 

S^|H£!S2| DHSa^ S^M&IMOII CHS1 □ 1 0 1 EH tHI 01 A ^IPJOI S^EPl, A|^g (landmark,, landmark;, soundJD^ Md|S5!0| «S@D|. 
AHSg ^SOI A 3)1 EH ElAm&ll ^31301, ^□3E||H^ 53|@E|. 01 Olgg A[ ° H BII3SS g^SI 3SSPI ¥|5|0I SSfi 

CIIOIEPI 4=231= 3?, Oil* SCH A|gH E|gi g°| SIU°| 2^aji uj L H °l SPJeo, °<D\\&m S3ISPHU 3 C|M°^ fes 

A|gH m°J A30H« iESISfe S^, CHI 01 EH »§|0| SS£|H. Zl S2PI 4= 21Efe 201 DL 

§»tl A^SH3^ iigEI21E|ffl, 3 22PI CHS ggog cc^ AI^UOII 0||g SOH, SSEH PJiH i?H, OICHI^, 

SI S^i S2| mi 01 II, OIS S SI-CHI SMS(short messaging service) <^±^, SSPIil SSI SSEH §S ^S, AISIPI 

LI^OII °!|A||^tt 4= 21= a A|0|e cc^ oje^lhi 5||go S o| gj\ aM 3H| A| CHI -I SH &PI 23PI S3i 4- 21Q. S3@ anife t£H°l 

oisa 314=; sai^i sfg°i s,^3i, a bhiss ^s(oiw soi, a^3i. 3hsi oiisii §); an siai gi sis; die *ise ^iiisi 
aise°i §m« ass 4- 2iEi. e&, pjs ss, ^h°i ^ahechi afgf §a, msoii chs- a^j §M3^ isn 4= 21a. 0121 as 
en 01 eh ohi cut! eaoi ahisi 4= sici. ana aafe ai^h Eia°i §ch ^soi e^ 3 qis°i 3i§ ^ ^acn» as ma 011 

UIJHEIb H°l r^20H» S&S 4= 21 CI. 

pj^i gfH°i sm°i ss& aafe sat! ai^hoii 23h°i cis ^ssm a^afe 201 el ow sch, seh^ s^si 

S^S! ¥5011 Cist EIS SPiS PJZIOI 3 S A|0|£| xlOlM 3it 4= SiSIiaE Sfflf! 325 Haail S^bEI. 0I31S &HEL0I3/ 
S3HH&IS »a 3S°I AIB SSPI 23«°| Elff CH 8H S*f6| OHSHII »S SOPI IH^OIEK S A1A|0||0||A|. &PI &HHDI3/ 

S3H°sim as 6! 9 chs a^ioii ch sh ahs°i at io^s oilhoii 210H0I tiEi. 3 am. & US Oil °I5H ^SEIb IIS PJ^S Sltl 

S2/AISE EBtj Gi|*3|/B||0|S0| S= l^OII <M£|g - g_ h(:K 
AIAIM 

S ttS°l dlir^if ^AIOIIPJ oj^^PJ AEIOIiJ g!EE^ 2EI2 PJ^IOI OIEHCHI 3|^@E|. D|0|3^ = 0|L| A|SEL°| Elff 

ii^32s mm chs ssgEion oia°i nsei aish°i ai333i ^oisiei. aish mm^i aei*s £Pi aish aei*Ei »pjspi 
vision 4^3132^ m^&Q. msb. mmfe gjgei 33i« 3m 4- 213hlk Afg23i ssheis son man 3 b3pi dim 4- sischi, ff 

SAHIAHOHAHfe 2EI2 ^S£| ^I|^2S ^SSIfe AH|30iMSA| PJ3SEI. ^|g=! AIS2 BII3SEI ^AH« L|E|CP| ?|i! S33I 0l¥0Ht!E|. 
OIIS SOH. S3 HlgjOl 4=23 4= 213, ELS g°t°| ^S, 314s fill, 3|A| EES SDH §E12| as S^CHI §H1 L|E|C||S fiAl 
SISOI SxlOII LIEI^ S 21EI. SM(redundancy)a EISPI SI SH , 0113 SOH S3SA0HIAH°I fiS3l§E| 0|?£| ad eji|@ A|S2°| 
3S0I H9EIS 3 SOII E! SE13I OISOHSEL S°l°l AISE ^SH(aE|2, PJEH«! ^sgoi yp 2> -^xj o|0|3S=, SISI S5I S) 
2SSEH A|^@ SS°I £I^§1 aSSPI ?l§|0| 0|£| as Sx|3| AISS S 213. §°4 ^1^011 S3ISHAH, PJ^I AIB3 as §S3| 3ISS 

s 21EI. ?iii gai oistt s 21s ss(oii» son, gpssseh ois 3is& as), oiei as §S3| e& 3isa s 21a. 

^IIS BSSPI ¥IS|01, SS°I bHmS AHS0|(de novo) *I1H S 21EI. CHPi2S, Q4I« SOH AIS2 IIiaoiEPI a3Hfi&SL| Elff 
gyoj ^ § *i gEHS S»E3, HI 2 UHfflOII USS S 21EI. 0IS°I S3Hfis ! (S3l UHfflEI a&2SSEH HI 3H El HAH AHSS S3Hfis|S3l 
AH I 2 mm 2| SPHOII S3IS S 21EL 0|E| as SIS3°I mm ^S°l OISS AISH SS°I 0|£!°l gSEIS AHinPjSOII EH SH S^IOI 
g^EIOH ^SS! S23I S122S 3HI^^£| S^e li S 21EIS 20ia. &PI 35^1 S3Hfi&iS mffl°l a@JSOII □& fiSAHI^3l 
S3I32S ^|§=!EL 4iS°| °C|)S IS, &PI S XI Oil AH S3Hfi&!S S^IOI ilE|2, 3 SEP! bia^j u° □« = oj QH| o| EH 

AH^S AISSIOH PJ3 Aims 2SS S 21SCII, 3 OISS S3Hfi£!S ^SgOl CHI 01 EH 2S30I 0ILI3I [DHSOIEL SE±i°\ S3HfiB|S 
mmS ftCHS SxICHIAH SIIS S 213, PJ^ Aims DH&1 OISS S 213HLI, PJai Mtiml ° X |S S 21SCHI, 01 1? PHS3PJ PJ3 AHI^OI 

ah moil H§@CL 

OIEI as £1^3 mm AIAUOIIAH. PJ^IS SI SH SSa §H3| OIS 3IS§|3|| ElPi A|SS AISH eilSSOl PJ^IS S 21EL SSS1 

sab mm^i aoi dihei aoi« 3ia s 21a. ohi« son, s^oi <smm saH3i ah^ is ^ohi s^§I3hi pj^ez, ai^ioi is pj^ 
S3is iy-s ss, mm3i 15-30^ aois 312 s 21iip_l &pi e,ehs ais pj^is s 21a. ^2s, iiopi s&sm as eeh3| 213* 
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mq as aizi-hi a§§ nes sfe ai^us l^o, ^ojspi m \ M q gj 3iaaoh- ea. 01 ^pois 3e? 

oiai oh g on AH, AiSEiS 3S0I ilHEIJCI-OW 2^1! 4= 21 Ck 

e as oi »se 3ib°i oj^i ai^uji bb°i ss«o S aggaxiE*. sawss e diishlisoi use ieh°i §§s£i 
ssei 3i= Ji^m mm°\ iehs gum 4= an, e as 01 &31 guns asspi ?ish Aksa =s& bsj°i iis mion ^ dh xhi chi 
23ii gioi e^s^i *<gss 0 1 sh a- 4= 21s 20m. 0124- i*s asa °»aiia 3kb& sxi°i ^eiisb asg diieei (ram Eb rom), 

MS HI P^3, CD-ROMbS! 0H|£[, Ofb^3 S<M g3!( ^S a ^ Ef oio| OH SOI 21 Q. 

(57) §?£! Hfl 
S?S 1. 

ona asa oia nkiis biinsib aaoii si en ah, 

2h2,hO| &3| DHSII as LH°| =1S ?|zl°l ISi UEH-LHb fi A||eo| ah§ §3H^&lS(fingerprint)» S§8fe EH3HI, 

atztoi m\ am mm m°i *iohe sm°i mm ?IaH°i ^s§ UEHHb & ahis°i mgj sj^aiss «=§kb 

&3| DHJHI aS£| &3| ?|x|£j &J\ DHUI H|gj£| fek3| mg! ?|xl AK)|£| QiS 33HIS a^Skb ESI - OH ^ I AH , EHSSfb ?lxlSS 
§aj& S3HS&JSS 319, a! 

^4=£i &3i EHSsib ?ixisoi aeab 3^. &3i oHa sia &3i dh %hi mmm ^iskb &3ii» asab 

as §kb dhiii aia oka mm°\ aim as. 

2. 

spa an spa ehjs masfe ^aoni si oh ah , 

5ioHE sm°i 2Q2 mm°\ ^o\\ chskh. &3i 202 iig uauib ^4-£ hhj §3H°ais» aitmb B3ii, 

&3| 2QI2 as« UEHHb ^4=°l Si 9 3HH&ISS 31|£hS|b &3||, it! 

^OHSL &3I §3H5&IS£| £1311 S2L3I &3| Si S3H°2J.S2} 3¥. &3| 2P2 Sii &3| 2QI2 EHJS ^!5kb &3H|» 
Ah^| ag 93H5&!Sb &3| 2CI2 g§2] A 1 21 CH 5H SSei 38 ^92£ Sfe 2E|2 aS2| 2Q|2 HkH£| U|JH ^B. 

9=?9 3. 

2QI2 aS°l ^SS UEfUlb aaoil £iOH AH, 

4. h 3| 2CI2 aB L^°| & Ai| = °| XH4i 3fb& ?IXlS« 3j|^ofe &3j|, J! 

S.Q9. LH°I 4}3| Aia 3fetf ?lxlS°l ^SS UEfLUb & /JIMS] S3HH&!S« 3||4h8fe E+3IW SBSfe 

sfe 2ci2 a«°i UEnib aa. 

S?S 4. 

2P2 ^Si LfUfLHb as Oil 210UH, 

2QI2 aS£| AS!|SSZl^oS¥EH 5J0IE §m°| §3inB|E B ^ajs^ c±y m n SS[Ili 
m^i xaiE^niyg oyg-i ftgg( an chor salient point)2| 333 iiSi MSSUl, fehn| gjjngE^ oh^ S4SI if oiojo) 
SS@ SS§°I ^114= 5HS¥E| 3||^E|b 2S ^§2S Sfe £P£ ^S°l ^SS L|E|L«b 

9=?9 5. 

DHa aSS £J^Shb Oil 2iO]AH, 

4PI Dia ii3i ^3i mm as^i ^4=£i sis =s°i ^ixi3f ii«2^ Ajg^s astib dhshi miii ^ssfe 

03iis aeshb as ^§2£ shb ana as aa. 

S^S 6. 

ona ass ej^sfe aaoii sion ah, 

^4=bi Dia nha°i 4^ h oii msK)), am mm sa§ msshb &3ii, 
fe h 3i Dua as°i as aes mssfe B3ii, a 

msi sgi goiiAi ^joiE sm°i smm mm ss§ Aj« Sfe ^ m n &s ^ j 
fepi Higi ass aas^sAH feh^i S ajsh maj aa0 i ^i as Hsa susm, fePi aas &^i ehj aao, ai«oj m mi 
m&M ¥g^2s 4iS£ib as ^S2s sib Dua as sa. 

SH 1 ® 7. 

ona ass ei^HSKb sboii siohah, 

^31 DHHI aS°l Ai|3GjS°| UEHHb & AH|e°| as S3i^&!SS 3|| ^Shb B3||, 

&J\ S3i°a!S« £ia^ tH IIH CHI AHSSfb B3II, 

a^oi ^oit sm°i mm mm°\ m^m uehhh &3i aa^i mm lh °i ohse sm°i smsejE^ dh»£|^ gh aiie°i dhs 

S3i°s!S« QIOIEUIIOI^ LH CHI AH «^5fe 0311, 
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dhs iTiHaig ifb ^pe sm°i ohxhi urns ^§ r b b?ii, ss 
&p sis^i bHHS¥B *jpt sm°i as gp^&ims mpmb b^iis sssfb as §fe dhui as bp aa. 

s?s 8. 

PI 01 EH bHI 01 ^ LH CHI ^CHE §m°| 2P2 PSJP C||0|E|b||0|A aBS aSSfe gS9 Mm gfSOII SiPAH, 

2|2f0| SP 2Q2 HfiJ LH °l ^§tt PPP i|£S PEWO, 2f2f£j 2 q £ n f gJoj St!5|b ft AUMoj ffl^gdMS ^|A[g fe 

B3II, a! 

ohiep lh chi sp sperms, &p pps as ^pp ohxii m-^°i ^ihxh ussib b?iis esshi, 

prp m§8K= sp^b^, pp a ps»b 4di mis£i lhoiiah as shb use as as. 

9. 

HI 1 SOII ZIOiM, 

sp i§ B?iib it Am°i as spebms ^iBSfb b^iis sssfb as cnmi aia ohxhi pup uim as. 

S^S 10. 

HI 1 SOII 2iCHA|. 

4P a§ B^ib & Am°| ag g^n^Ef -Aisfe B5iis sssfb as ^s°^ dhjii a§a dhihi pup aim as. 

aPS 11. 

2P2 Sil 2P2 fflli HlJUSfe aSOII SiPAH, 

SjCHE §m°| 2P2 pgjp z^OH PSKJi, 4P 2P2 Ems PPPb ^4=°l SPMBMS P^Sfe BP, 
4P SLI2 4§SS PPUHb ^4=P Si SP^&I^B JllBmb B3II, a 

^pe &p am gpsamp sp ssp &p as spmsj^p- suet S¥ &p ape g«i sp 2P2 pus ^isfe 

pap as s^aasfe sps 4P as oil ppah ap spa asp ^ajeszi^°s¥P pppb as ^92^ sib 2P2 
asa 2P2 nm°i pin as. 

S^S 12. 

HI 9 SOII Si OH AH, 

sp ohxhi ass 2P2 siej as shb dhxii a«a dhxhi am as. 
a^s 13. 

HI 9 SOII SiCH AH, 

6PI PS B3llt SP UHSPb PPBP BSE LH CHI AH CHPBS Sb BPB Sfolb 3i 5rb DHXHI Sil DHxHI HHJ°I 

dim as. 

S^S 14. 

HI 13 SOII SiCH AH, 

sp lr^s sb BPb sp pssfe pps aioip aoig issfb bps sssib as ^§°s sirb dhxhi asp dhxhi nm°i 
aim aa. 

S?S 15. 

HI 14 SOII SiCHAH, 

SP LR^S Sb B3||b SP x|0|« §l§fe BIB ^?IS SSSfb as Sfe DHxHI aSP MM P^P U| JH ^B. 

16. 

HI 14 SOII 2iP AH, 

&OI PP^S Sb B^lb fe^l ^OIP EIBS ^I^SIb B5IIS ^PsI SSShb 5i ^§2si gfe DHUI aSP DHUI 

imp Hia 
a^s 17. 

HI 9 SOII 2iCHAH, 

mji ai gg c^|i= a 0 | LH g s^|o| g|n HS(Hough transform)^ 51= HS(Radon transform) §5| SIPS 31I^Sfe B31IS 5f6|b 

as ^§2s sfe dhxhi asp mm imp una sa. 
a^s 18. 

HI 17 SOII 2iPAH, 

4PI PS B5||b 4 h P SHm SEb P= HSP PBS Sb B31IS *P-S SSSfb 3i ^§2sl Sib DHxHI aSP DHUI n}|2| dim 
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S?S 19. 

HI 9 SOII SiCH A), 

&pi ijH 93ib &pi ens a^oi °nists saisibxi* assib 93i« sssib as sib dhui a ga D[]fl | niii°i 

uii as. 

§?S 20. 

si 9 son 2101 ah, 

qioieiuiioi^ ^ojo S¥E] ^3^°! dhxhi nm°i mgj ?isi°i =ss UEHHb ^Ji^ei s^s&isg «=sib 931, 
&pi mm ^s°i &pi ?ixi£i &pi ^^i5j°j dhxii hhj°i &pi ma aioi^i chs mm assib o-^i - opiah, 
aissib ?ixib lie s^a^s §j 

Mgs| gfo s^o, M ajm Ajaog a s^£|^ Q|g o|xlS Stb ?iy DHX-II HHHwinning media file)S £|a]S|b 93l« ESSIb 2« 
^J2^ Sib DHJll SS2I OHiHI E|^°| HUH SS. 

a?»2i. 

HI 20 SOU 2i0)A), 

^4=°l £PI CHS ?|xPI A|aj& e^Elb DHUI mi!§ ^HSIb 93« ^IS SSSPl, £P| Ajiij 931b £PI *H1@ OH HI 

hhjsvei ?iy ohxii mas ^sib sssit as ?g°s sit dhx-ii asai dhxii niiJ°i uim as. 
m=?m 22. 

HI 21 SOU 210U-I, 

&P| S4=°l CHS 9IXPI Ah*J& ^12^ SatlS DHXII flliJS ±!1§H= 931b &PI ^|S|£J DHDI JL\m°\ XII 1 AHMAUSM S^SIb 
93IS SSSIb a« §lb OHxIl ^S2I DHill EISJ°I mm as. 

S^t 23. 

HI 22 SOII 2101 AH, 

6Pi hi 1 ahmaiis ch°i dnui was 6pi hi 1 u*nm l-h chi as as mm mssci ±111 *«oi fee as ^g°s 
sib dh 36ii a§a dh xii ma°i ti\HL as. 

24. 

HI 22 SOII SiCH AH, 

£P| ^°| CIS ?|xPI Al^fef i!io § 5h^£|fe DHUI Was ^llShb 031b fePI 50h DHUI Hia°l HI 2 AHMAilsa S^ISIb 
93IS ^PIS fiSSIH, £P| HI 2 AHSMIMb fePI HI 1 AHMAIIM CH°! OHX-II HHJOI ^HEPI Stb 3¥0II S^EIb 3i Sib DHxHI 

aia dhjhi ms°i aim as. 

S^S 25. 

HI 21 SOII 21CHAH, 

±!in ai»oii iiaiAi fePi ^ ohahi mas HH^sib 93i« sssib as ?S25 sib dhxhi ssai dw mgj°i uim as. 

9=?9 26. 

HI 25 SOII 2101 AH, 

fePI ^4=°l CHSSIb ?|XPI AI4J& ^12^ a^Elb DHUI EISS ^SSfe B^llb fePI bHSOII [C|£|A| DHUI Elii 

s^sib e?iig sssib as ^§°s sib dhi ggjii dhi ui^£i uim as. 

S=?9 27. 

HI 21 SOII 210IAH, 

mj\ cHssib mpi a^^ aagb dhiii mmm ^mm^ e^ib mj^iiats ^asib, &pi 
aesib chs m\m ab dhi di^oiiah s^is sssib sssib as sib dhxii aia dixh nia°i uim 

28. 

HI 9 SOII 21CHAI. 

api df H o ai^uoiiah ^itib as dh sell ^§s^ dh3i ei^5| mm as. 
a? » 29. 

HI 28 SOII 2101 AH, 

fePI B3|lb S£|0|cjm §x|0||AH aSEIH, as 931 S! ^IS 931b ggf ?PI0||AH ^SE|D1. &PI aSS fePI 
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as gMHgd^s 4Pi gyoieiM sxis¥H fe^i ?i*is si^sib &3ii« ^3is sssib as ?S2s sib qhxii a§a mm 
wm°i aim aa. 

S?S 30. 

HI 9 SOII 2JCHA). 

^xi^s sssib £pi dii as°i 3iiB mm &3ii, as B3ii h ^gg c+3iis B^sib B3iis ^3is 

sssib si =S2s sib dh jell sia dhsii hisj°i dim aa. 

S?»31. 

HI 9 SOII AH . 

&PI ^ B5||, aS B3|| a ±11 B3||b S3I 3||B@ S3|5S!li X-ISSlb EIB^ UHfflCHIAH ^3|*!B P2£ ^UEIb SS 

^§2? sib mm asm mm wm°\ Him as. 

§?S 32. 

HI 9 SOII AH . 

S3i ona ass *^sib epiis ^as fisaia, 3iiB B3ii£i 4di B3iib saioii ^stib as ^s°s sib mm 
a§a Dim nfg|o| h,^ 

S?S 33. 

HI 8 SOII 21CH AH, 

S^H^M StOII °|SH S3I Q|0| El tHI 01^ a^8 SSSlb B3||« ¥31S SSSlb 3!« ^§2£ Sib S#EH iHS gfB. 

S^S 34. 

HI 8 S SEb HI 9 SOII SiCHAH. 

4P| z^oj sp2 ms , cc fe a 0 , DH£ || Aug Lt] o| o|j| fe a 0 | 2a2 n igJ 5b QH3I aSOII mStM 3IIBE|b 3i Bib 

»b. 

9 35. 

HI 8 S SEb HI 9 SOU SttOiH. 

S3HH&!mb S3I «9 ?lxl ¥B°I £CI2 Hf^ SEb DHffll a«°l 3CHSS S1U-°| UEfLHb 2i *§°£ Sib 

SB. 

S?S 36. 

HI 8 S SEb HI 9 SOU 2JCHA). 

S3I S31°&!Mb ±»S SAIEIb 2iB 51* 81b 

S^S 37. 

HI 8 S SEb HI 12 SOU Si 01 AH, 

&3I S^S&Ieoj a^, ffl^n&im* 3HB3PI ?|S1 gj-SS A|§olb 3SS ¥J2^ Sib S3. 

S^S 38. 

HI 8 S SEb HI 12 SOU 2ICH AH, 

^3 ?Ia1SS S3I 2QIS HhSJ SEb as LH°| E1SS°ieoi 5§ »2£ Sib 

S^S 39. 

HI 38 SOII £101 AH, 

SJI El°JSBMb S3>l 2P2 nm SEb SS°I i"Sg Lp b(norm)°l =DH CHI A1 l^aSlb 51« ¥J25 Sib SB. 

S^S 40. 

HI 8 S SEb HI 12 SOII 2iO)A), 

&3i §3i°BMb 9.U9. um SEb as°i s^°s¥a ini^sb as sib sb. 

HI 8 S SEb HI 12 SOII SiOIAH, 

S3>l S^°&!Mb i?«§g *£10|A LPC 3)14=, g^ll 3j|4=(cepstral coefficient)^ 3S°^¥E1 ^^Elb Si 

sib aa. 

S^S 42. 

HI 8 S SEb HI 12 SOII SiCH AH, 
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hj\ §}|5aj§b &j\ £ci2 am sEb ss°i °s¥g ?ii^ab as sfe as. 

S?S 43. 

HI 42 SOII 2101 A), 

£PI ^™E^nayo| Sl go A | Z} SH2f ^ m4 , S |(g( 3i Ap| ^§ $\X\m^ £PI AIZI SHS¥EI WEIH, £P| 

g^HslliS a 0 | ^tk4= gn£¥a 3H£h3b 3S i§25 Sfe ^a. 

S^S 44. 

SI 43 SOII 2101 A|, 

&oi itsi gssi fiSffli eissfe b^im assp, *pi its mis g°i smb &oi s»s°i aizi 

5HS¥E| 3H^£|H, QlgShb S)|5 a J§b 23@ ilSi £DI S3i g°| 5|0iSE sm°| ^114= 5H£¥E| 3|l61Elb as 

^§2? sfe a-a. 

S?g 45. 

HI 44 SOII 2101 AH, 

6PI QlSSIb BJIHIIlb 4DI iiSi &3>l 5&JM°| 23H°I £D| ^II^ SH M0|°| ^(quotient)°S¥E| 3H61EIH, 

4PI CHgShb i^5l!lfe AlZh LHSH gffioj 2S fgo ? § fe SB _ 

46. 

HI 45 SOII 2101 A|, 

&^i assib g^s&imb &oi gasH s&jm°i &oi aizi besi s^i egg sss°i m\ aizi aioi°i *ioie sm°i aizi 
xiois¥ei 3ii<ygb as sib aa. 

3^9 47. 

HI 46 SOII 2101 AH, 

6Pi cnsai-b? §]isa§fe ass s»s a £pi s&je°i ^^4= as g §ma #d\ km g sm°i 

3°S¥0 3)l<yan, CHSSfe S^5?J§b AlZh 2 SOII CH8H SSeJ Si ^§°£ Sfb aB. 

S^S 48. 

HI 8 m SEb HI 12 SOU 21 01 AH, 

api ^§ zmmmt &pi s?is£!e S ° a^ £ p 2 ^oj s - an S o| j(°jo| e ^oj i§gog ¥9 ^sim, &:>i as g°i 
^oiss smb aizi xnwom, 401 xisj g°i ^joiss smb uiaizi as sib aa. 

s?s 49. 

HI 48 SOII 2101 AH, 

a^i ?ixise aizi xia°^¥Ei ^gb 31* sfgsz^ sib aa. 

S^S 50. 

HI 48 SOII 2101 AH, 

&J\ S3I UIAI& xhS! S°l 5J0IE SIUS¥Q 311613 b 3B 5925 Sib aB. 

3^9 51. 

HI 11 S SEb HI 48 SOII 21 01 AH, 

Msg &j\ am xm s^°i ^m, =± a ni^nmssz^ zls°^¥ei ^tib ai^jes shb aa. 

S^S 52. 

HI 8 S SEb HI 12 SOII 2101 A), 

&}| s^E^iis aizi 2 son dush sb^ as ?§2s shb ^a. 
m=?m 53. 

HI 8 S SEb HI 12 SOII 21 01 A), 

a4 h °l §JiM&!E(= Ahji 2DI2 IIHJ SEb SS°I C|^°l &S*£fO|^S¥E| mi^Elb 3» Sib S3. 

S^S 54. 

HI 53 SOII 2101 AH, 

4PI Q4=hi as^aioi^b ?msi Aia groii °ish a^iiigb as sfb aa. 

S^S 55. 

HI 54 SOII 2101 AH, 
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£$J\ S^5B|§ig &J\ Jl*i°\ °f°S¥H ¥^5£ ^Elfer as SIS SB. 

S?S 56. 

1 6 SOII VO\M, 

*pi ^oia sm°i ssis ii sag sji as hsoii m& o,^ o AhSS a§ i=go^ § ib as. 

57. 

HI 6 soil sycHM, 

&di ±is Binife £Di nm at!°i hi 1 M*H\^m s^shfe e^iis assm, &di hi 1 aimahm^ a^, xi! ! ahmhim uh chi aixi ate 
mi sgHci ^2aji »= s ^ nisi sa§ assife as =s°^ as. 

S?S 58. 

HI 57 SOII 21 CM AH, 

&j\ hi 1 ahmaimji £di ^(Ma sm°i sstt* nm sea asstb atfe S¥ £Pi nm aa°i hi 2 ahmaiimm sas^ bjiis 
=?m^ stab as =32^ sfe aa. 

S?S 59. 

HI 6 SOII AH . 

&di &jg mrnow °i§h &ji urn ass HHisfe b:his assun, &^i 6>m e^ib &pi hhs ^ahs &pi hhj aas 
s^sfe B3iis assife as ?se? sfe ow as ej±i as. 

g?S 60. 

HI 59 SOII 2JCMAH, 

fe^i sioia smsi msj asoi 3? &:>i s^iiissib e:nis assib as ^§ee §fe mm as &j^i 

a?9 6i. 

HI 6 m, HI 23 S SEfe 25 S g (Mi= tf SOII SiCH At, 

&3>l <N1 S^SS 012°) &jffl°| S^S (recency) Oil II^AI ?II^E|j= a* ^§°£ Sfe grB. 

S?9 62. 

HI 61 SOII 2!CHA|, 

n§ mm sa°i 11 <y ^scnt mm mm asoi ^hs eh sita^ as sib aa. 

9=?9 63. 

HI 61 SOII 2A0IAI, 

feoi am aa°i ^scMb igs aizi zi^°^ a^gfe as sfb aa. 

S^S 64. 

HI 63 SOII 2ICH AH, 

S3I il^ ^3CMS AlZtCHI Ely XI4^S4^°S SiElb Si ^S2S Sfe SB. 

S^S 65. 

HI 6 S ib HI 23 SOII 2101 AH, 

m-j\ ai« fih Be 0 ia°i &j^°i ^h^oii cc^ai ¥b^°^ 3h^ei{= as ms°^ s^ as. 

S^S 66. 

HI 2 SOII SiCH AH, 

mj\ an§ g^n^Et ANgo| m g oj jag sgSIS 5i ?92S Sfe 2CI2 Si3 SCI2 EHJS HII25H= 

S=?9 67. 

HI 2 SOII Si (MAI. 

mj\ as inlaws 2Q2 as°i ^m4= sea 2ci£ asni a°ms aioi°i aib asi ss assis as ?§25 
sib as. 

S^S 68. 

HI 4 S, HI 11 S SEfe HI 44 S g CH i= St SOII 2I0UH, 

Ah 3 | oj g Ei ss g fi ° s. s xi a lus Loai^fe as as. 



2010/1/6 



18/30 



WIPS PIView 3.3.4.4 



69. 

HI 68 SOII 2101 AH, 

a?i =s xi«s Aizt s^ioti °ish g°igb s« igse stb as. 

S^S 70. 

HI 68 SOII 210) A), 

a?i = s X i«B ^nt4= g^ioii 9im 3°iEib 3a stb as. 
a?9 7i. 

HI 68 SOII 2101 AH, 

S3| =fi XI j^tt >j S wog Sfe ag 

S^S 72. 

HI 7 SOII 210t At, 

S3i dh =^t AiinaMoii mstot S3i ass &mstb 03tis ^3ts s&sfb as stb dh xhi as °j^t as. 

S?9 73. 

HI 7 SOII 21 01 AH, 

&J\ H\t± 3311, XtS 9311 SI HPi &t3||b SEtOietM gtlOUH ^§32, S3| B3|| a! ±! H B3tlb §S ?lx|0||A| ^SEIffl, S3| 

ass S3i satoieis Sa1S¥ei S3i ga ?ixis S3i as S3h°&ims sgstb 93tis ^3is ssstb as ?§2s stb ara 
as as. 

74. 

HI 7 SOII 210t At , 

4PI 3j|Aj 0311b S£|OietM SxlOtIA MMSlIL, &J\ JUS B3j|, B3j|, ^1 B3|| ft! HI31 Q3tlb gS ?Ia10!IAH ^1£|D1, 

ass S3i syoieiE aasvEi &pi is ?iss a3i S3isa=« s^stb e3iis =?3tsi ssstb ss stb qnui as 
2iM as. 

S^S 75. 

HI 3 SOII SlOt At, 

4Pi Hta 3t^& ?ixi2t a3i s3iH&!=b saioii 3ii^gb as ^g°§ stb as. 

S?S 76. 

iiSEIOtl °|SH °!|Ai|^ 3tbS|H, DHJtl aSIJt OHxtl IltgiS dlHSPI ?|& aS°l 03« feJSSPI ?|StO| S3| g^EIOII °|6H ^Si! 4= 

2ib si ssziss 4iJii^°s ^etstb hszis 31?* saIoii sioah. 
&oi as°i 93iib, 

242401 S3i DHxti as lh°i iiaet ^x\°\ UEtitib & aiie°i as a^M&ims 3i|A|stb B3ti, 

24-2101 S3| OHxtl IltgJ LH°| ^!0|E SfU°| mm ^Si UEflHb & Atl^o, g^najEg «^8tb 0311, 

S3| DHUI aS°l S3| US 5\X\3i S3| OH Xtl EtgJ°l £431 Dli ¥1*1 At0|°| D||g5431|S a^Stb 03|| - 01 31 At, DHSStb ?lxlb 

ssjff S]t5^§i 3ts, at 

^4=°l £431 CHSotb ?lx|3f A^S AjwoEE 5^ Sib S3| DHJtl aSHt S3I DHXtl umm ^llStb 03||» a&otb s» 

stb 3i 2j axi. 

77. 

OH a aSS &)^SDI ?l& Al^ilWI SlOIAt, 

S3| DllXtl aS LH°| *[ Atimoj Mg o|j m Api o, a e^oj m^ m LtEtLHb *t Atl^oj A« g g^n^Ef ^|Ah S p| 

?i& &HHDta at a3H^&ti ota, 

^!CH£ §m°i dhui ntgjoti ch sh Qisstb ntgj s3iM5d E i^ mm s\x\m ssstb ctioiEimioi^ a&t, a 

S3I Sii3)ng!§2t S^tb, S3I QIOIEtUIIOIA a 21 LH°| & DHS S3i°a|SS SH, 

S3I DHUI aS°l S3I m% ?\X\Sl S3I ^!CH£ 8tU°| DHUI Wm°\ mm S\X\ W\°\ CHS et3|| - 013IAI, LHSStb ?IJIb satt 

a^^sims 3tS - s a^StDi, 

^4=°l S3I EHSStb ?IXPt AiaS ^«5|°sl ^SEIb ^J0t£ sm°l DHSII Ut^S ^ISSt3| ?|St b^l mm n &sfe as 
Stb DHAtl aSS &J^St3| ?|tt AIAU. 
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